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S2-In Hotel Type years, is now operating under War 








Production Board restrictions. e No 
more fans will be made except for the Army, Navy and Maritime Commission. 
HUNTER unfilled orders now on hand represent contracts with Government 
Agencies. e Certain sizes of belted exhaust types can be made available for 


Government hospitals and other war industries, subject to limited material 


inventories now on hand. 
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HERE’S HOW TO GET 
THIS NEW BUYING 
DATA 


If you are a buyer of Motors and Control, 
chances are you have already received this new 
data by mail. 

However, if you have not received your copy, 
write, wire or phone your nearest Westinghouse 
district office (requests will be filled through 
district offices only—no mailings from Westing- 
house Headquarters at East Pittsburgh). 
Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 




















PLANTS IN 25 CITIES... OFFICES EVERY WHERE 





Buy if bie 


TO REDUCE SELECTION 
AND ORDERING TIME 


. - 
simplified 
Zo) meelliie 446-145 10 le), Baran 
EASIER ORDERING... 


QUICKER DELIVERY... 


When you need motors and control, consult your 
new Westinghouse Buying Data. It will help 
you to select and purchase the proper equipment— 
in 4 the time. 

Data, as presented, is striking in its newness. It’s 
easier to read, easier to understand, and easier to 
use than any offered previously by any manufacturer. 

To fit widely varying requirements, this radically 
new Buying Data is available in two forms: 

Motor and Control Loose-Leaf Book. This 
is for the use of large-scale purchasers and is “tai- 
lored”’ to meet the needs of the individual buyer. 
Pricing data is always kept up to date by the 
issuance of new price supplements. 

Bound books are suitable for use of the majority 
of motor and control buyers. They contain prices 
(correct at time of issue and satisfactory for estimat- 
ing purposes throughout the books’ life), dimensions, 
eqhenion data and descriptions. Books include: 

“Motor Buying Data” covering popular types 
and ratings of motors (up to 100 hp), Gear- 
motors and M-G sets. 

“Control Buying Data” listing a wide variety of 
controllers and accessories for direct current, single- 
phase, squirrel-cage, wound rotor motors. 
J-90499 





Westi ghouse MOTORS AND CONTROL 
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tet HAZARD Experience 





.»e help you pick the RIGHT electrical cable 


Today there’s less wire — but more variety! 

With synthetics now necessarily being used in 
place of rubber, you’re probably confronted with a 
multitude of unfamiliar wires and cables. Yet 
Hazard engineers quickly can steer you through 
this maze to the selection of the proper cable for 
any installation. And the cables they recommend 
won't be untested substitutes, hastily developed to 
meet the wartime emergency. 

Our study of synthetic insulating and sheathing 
materials was started 13 years before this war 
began. Many of these were developed to supply 


3508 W 
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HAZARD 
Electrical Wines and Cables 


specific properties (such as resistance to heat, 
flame, oil, chemicals, etc.) which could not be ob- 
tained with conventional materials. Now, through 
continuing research, these tested and proved prod- 
ucts — further developed and augmented by others 
— are ready to help keep vital electrical systems 
functioning at their usual efficiency. 

Whatever your particular need, Hazard experi- 
ence can be your most helpful guide the next time 
you're specifying electrical wires and cables. 
Hazard Insulated Wire Works, Division of The 
Okonite Company, Wilkes-Barre, Pa. 
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Westinghouse a 


to the Lighting Industry .. . 


Predictions about tomorrow are plentiful. But in order to plan, you need 
more than predictions, you want the facts. Here, then, are the simple facts 
about tomorrow’s Fluorescent Lamps, straight from Westinghouse designers, 


engineers and research men. 


YOU WILL HAVE CIRCULAR 
FLUORESCENT LAMPS 


Dimensions have been worked out, as indi- 
cated on the opposite page. 





YOU WILL HAVE LONG, THIN 
FLUORESCENT LAMPS IN NEW 
SHAPES AND SIZES 


Dimensions have been worked out, as indi- 
cated on the opposite page. 


These new Fluorescent developments, pressed forward by Westinghouse research, 
will provide the Lighting Industry with a remarkable opportunity for expansion. 


They will bring Fluorescent light into the home—in portable lamps and new fixtures 
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that meet accepted standards of decoration 
and good taste. 


They will open up new merchandising op- 
portunities for stores, theaters, restaurants, 
hotels, office buildings, transportation ter- 
minals and other commercial enterprises. 


We cannot tell you when these new lamps 
will be available, for Westinghouse manu- 
facturing facilities are still heavily engaged 
in war work. But we will advise you as to 
their availability as far in advance of pro- 
duction as possible. 





One more fact about tomorrow’s Fluores- 
cent Lamps. You can be sure that the West- 
inghouse name on a lamp will continue as 
a pledge of quality and dependability— 
assured by persistent Westinghouse research 
and engineering know-how. 


Westinghouse Elec. & Mfg. Co., Bloomfield, 
N. J. Plants in 25 cities... offices everywhere. 
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Approx. Overall Outside 
Diam. of Circle 


Maximum 




















Tube Size 
8% in. 1% in. 20 
12% in. 1% in. 30 
16 in. 14%4,—1% in. 40 




















Length Approx. 
Including Sockets Tube Diameter 
5% ft. % in. 

5% fe. % in. 
5% ft. 1 in. 
74-8 ft. ¥% in. 








MAZDA LAMPS 


= ke St i nghouse 


FOR SEE-ABILITY 


Approx. 
Watts 






















[EX MOST other manufacturers, we have had to strain our facilities to the 
utmost to supply the demands of the present emergency. While some of the 
products we are producing for war purposes are “‘special,’? much standard @ 
Electrical Equipment has fitted perfectly into the war picture. And, where prior- 
ities permit, we are still manufacturing for non-war use. ... At the same time, 
we have found it possible to continue with the development of new products. . . . 
So, when Victory comes, we will be able to turn at once to the production of 
equipment for industrial, commercial and residential use. 


Among the new (ff) Products now available are 


KLAMPSWITCHFUZ SWITCHBOARDS 


These are assembled of standard units of similar or 
varied capacities, in either Dead Front or Safety Type 
Switchboards. 


The face appearance of both is identical. The Dead 


Front type is open at the rear, which requires a protec- 
tive grill to prevent access to current-carrying parts. 
The Safety Type is equipped with steel doors at the rear. 


Each @ Klampswitchfuz unit is of the hinged type. 
The basic design is that of the knife switch—that is, the 
insertion of a blade into a contact clip. In the ON posi- 


tion the switch blades make pressure contact with the 
slots in the base, and are thus drawn tightly together 
at the fuse contacts. This, with the silver-plated con- 
tact parts, assures low-resistance to current flow. 


Switch and fuse are combined in one unit, so that 
accidental contact with live parts is impossible when 


the door is closed. 


@ Klampswitchfuz units are made in capacities of 30 
to 1800 amperes, inclusive, 250 volts AC and DC, and 
30 to 600 amperes, inclusive, 575 volts AC, in 2, 3 and 4 
pole types, single and double throw. They are approved 
by Underwriters’ Laboratories, Inc., as operating switches 
for 600 amperes and less, 250 volts AC and DC, and 200 
amperes and less, 575 volts AC. All other capacities are 


approved as disconnect switches only. 


@® Klampswitchfuz Switchboards are completely as- 
sembled at the factory, and shipped ready for connec- 
tion of main feeder and branch circuit cables. 


For the latest Engineering Data on (A Switchboards 
consult an @ Sales-Engineer. By long experience, 
he is competent to help Architects, Engineers and 
Specification Writers in problems of designing and 
‘specifying electrical installations. Write for name 
and address of the one nearest you. No obligation... 
Frank Adam Electric Co., Box 357, St. Louis, Mo. 
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LINE OPERATORS DIDN’T NEED A WAR 
TO TEACH THEM THIS LESSON— 


Don’t be shortsighted about conductor size 


ALUMINUM CABLE STEEL REINFORCED 


Weight 


| 
| 


A.C.S.R. Copper D Resistance, | 

ae Oeteacas 

size, | equivalent, ohms per mile 
inche » at 


A.W.G. rane (61 


Ultimate 
strength, 


Pounds 
erelerere rs way 


Even before the war, experienced operators had 
realized the wisdom of building lines with 
adequate conductors. Some were obliged to install 
voltage boosters to take care of expanding de- 
mands. Others were taking down and replacing 
conductors which had proved too small to deliver 
the power. 

Designers of electrical lines can profit by this 
lesson so many others have learned. Your lines 
must not place a barrier in the way of such ex- 
pansion. Revenue is dependent upon their ability 


to deliver power when and where it is needed. 
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23 tut per 1000 


feet 


0.198 


Your promotion department is doubtless all 
set to teach farmers and homemakers how to 
make their work lighter by using more elec- 
tricity. Manufacturers of electrical appliances 
will certainly do likewise, just as soon 
as they can resume production. Plan on 
plenty of conductivity to take care of these 
growing loads. 

Alcoa engineers will gladly assist you in the 
selection of the proper size of A.C.S.R. Write to 
ALuMINUM CompPpaNy or AMERICA, 2164 Gulf 
Building, Pittsburgh, Pennsylvania. 





Four ways to prevent 





a postwar slump in power 





Bb All over the country, families are busily planning 


postwar homes. General Electric is helping them 
plan, mailing out vivid, convincing advertising. . . 
to persuade prospective homeowners, builders, ar- 
chitects to create all-electric homes ... with 
ample wiring, plenty of outlets, and all the built-in 
home appliancés they need. That’s ONE way of 
sustaining the present power demand in a postwar 
world... 











2. Another way to make continuing use of utilities’ 


added wartime capacity is to promote the enormous 
advantages of an all-electric kitchen for people 
who have already built and own their own homes. 
General Electric is directing special attention to- 
ward this group, especially featuring individual 
appliances like the electric sink, refrigerator, range, 
and water heater. Recent surveys have shown that 
thousands of people in this class offer a rich potential 
market for power in postwar days. General Electric 
is cultivating these people... 


Tune in: “The G-E All-Girl Orchestra” Sunday 10 P. M.—E.W.T. NBC 
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| There’s another peacetime objective for utility com- 


panies to consider, one that demands the most 
careful and effective kind of approach—that is the 
enormously increased number of after-victory farm 
homes that will be electrified; a reasonable estimate 
places this at 300,000 homes per year, all potential 
users of electricity. A worth-while load - building 
program directed especially toward them is impera- 
tive. They provide the largest logical outlet for 
increased load-carrying capacity. 


Everything Electrical for After-Victory Homes 


GENERAL @ ELECTRIC 


General Electric Appliance and Merchandising Department 
Bridgeport, Conn. 


© “The World Today” news every weekday 6:45 P. M.—E.W.T. CBS 
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POWER OEMAND Ci 


4, All this extra capacity, built up at considerable 


wartime expense, demands serious attention from 
utility companies and General Electric alike. A 
united effort, concentrating on a definite load- 
building program for both rural and urban areas, 
will bring proper returns on that wartime invest- 
ment. A huge sales potential is there, awaiting 
“two-way” cultivation. And working together, we 
can soften the expected “‘big drop” into a barely 
perceptible jar. 









HEN steel conduit is available for general 

use again, you will want to rewire many 
of your wartime systems -- especially to re- 
place substitute material in such critical 
places as these: 

1. Where there is excessive vibration. 

2. Where corrosion is a possibility. 

3. Where there is moisture or vapor. 

4. Where accumulating dust and dirt form 
a hazard. 

5. Where there is danger of crushing or 
mechanical injury. 

Standard-threaded full-weight rigid steel 
conduit affords the only sure protection 
against such hazards, because it has strength 
that endures. The most widely used rigid 
steel conduit, preferred by electrical con- 
tractors for its unvarying strength and dura- 
bility, is YOUNGSTOWN BUCKEYE 
CONDUIT. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN 1, OHIO 
Manufacturers of 


CARBON, ALLOY AND YOLOY STEELS 


| YOUNGSTOW 
: 


Ask your distributor for 
Youngstown Buckeye Conduit Pipe and Tut 
Sheets Plates Tin Plate 


Nails Tie Plates and 
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So 2. 9-2-o 


To help you plan ahead for 194X 


ning. This Department welcomes the opportunity of giv- 
ing authentic technical advice on the proper selection and 
planning of home electrical appliances and equipment. 

Write: Better Homes Department, Westinghouse 
Electric § Manufacturing Company, Pittsburgh 30, 
Pennsylvania. 


EREVER groups interested in housing get together _ 


these days, they discuss the many problems con- 
fronting them regarding postwar construction. Because 
of the inevitability of increased use of electrical appli- 
ances and equipment, they recognize that a radically new 
approach must be taken in planning electrically for new 
homes as well as for the modernization of present homes. 


Questions which are raised in planning this important 
phase of construction are: 

What electrical appliances and equipment will 
be available for homes? Will there be radical 
changes in prewar models? What will innova- 
tions be like? 

How should this equipment be arranged in the 
kitchen, laundry, utility room, living room, 
bedrooms, and bath—for greatest efficiency? 


How about access for servicing? Utility con- 
nections? Lighting outlets and controls? 


The Westinghouse Better Homes Department is pre- 
pared to give you information on these and any other 
questions relating to the electrical phase of home plan- 
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Tune in John Charles Thomas, NBC, 
Sundays, 2:30 p.m., E.W.T. 


Westinghouse 


Plants in 25 Cities Offices Everywhere 



















Highlights of Anaconda 
- messages to the public 


Fes POSTWAR ELECTRICAL POSSIBILITIES 








... ‘America’s electrical future is 
limitless... with victory,expand- | 
ed use of electric energy will | 
affect everyone—industrialist, 
dealer, housewife —employment, 
prosperity, living.” 












...by all means, bring the power 
engineer from your local utility 
and your electrical contractor 
into your advance planning. 


... “but this fact is all important: 
when you plan your electrical fu- | 
ture, start with wiring. Adequate | 
wiring will be essential to full 
utilization of tomorrow’selectri- | 
cal possibilities... and that ap- | 
plies to municipality or factory, 

business or home...” 







Unwired planning will cost youa 
lot more than planned wiring!” 












Anaconda Wire & Cable Company is devoting its current advertising 
to spreading public knowledge and appreciation of what the electrical 
industry means to the country and to postwar prosperity. 

Obviously, adequate wiring will be essential. The wider the recog- 
nition of this, the better business for everyone... utility, contractor, 
wholesaler, manufacturer. 

And now is the time to lay the foundation for tomorrow’s electrical 
needs. More and better wiring should be a part of every postwar plan. 


ae’ ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4 . . . Sales Offices in Principal Cities 


C7) — > 94° (I fi 77 Wi , f° fg fe 2 y} -+ 
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Sell NOW ! 
ww. for SUMMER'S NEEDS 





EXHAUST FANS 
and BLOWERS 


O YOU KNOW that the majority of your 
commercial and industrial prospects can 
now purchase COOLAIR Ventilating and Exhaust Fans 
and Blowers? Many active dealers and distributors 
have been soliciting and selling orders for summer 
business for the past several months. 
ADI i REAS( 


- r 
merntvr 4a Ge ’ 
rri 


. . why you should contact all 
of your prospects now: 


CMP Regulation 5 permits almost any type of 

business, able to certify that the equipment 
they order is necessary to the successful operation of 
their business, to assign their own preference ratings 
on purchases up to $500 in value. Form PD-1 A can be 
filed for orders in excess of $500. 


Many Army and Navy orders are still available 
to wide-awake dealers who keep in touch with 
these prospects. 


 Coolair Fans in all sizes are now available and 
* © can be shipped without delay, but this condition 
may not prevail when hot weather arrives. 


Prospects must be impressed with the fact that 
*™ orders should be placed now to insure delivery 
this summer. 


contacting your prospects at 
once pe let us know if you need additional information. Send 
for a supply of Coolair literature and the 1944 price list. 


2 ‘ ” A 
| | ¢ ; ey. 





AMERICAN COOLAIR 
CORPORATION. . .manufacturers 


3604 MAYFLOWER STREET 


JACKSONVILLE 3, FLORIDA 
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Where DEPENDABILITY COUNTS... 
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Gp 
Leaded or Non-Leaded 
Synthetic or Varnished Cambric Insulation 


In accordance with Specification AIEE-45A and 
USMC Design Memo #46 


Ask your local Distributor for prices and deliveries that you can rely upon. 
WALKER BROS., Conshohocken, Pa. 


: Ae UE 
SHIPBOARD CABLES 


7 


he Wy - 


Other Quality Products 
by 


wa er 
of Conshohochen 


“Preset-Inserts” Underfloor 
Distribution Systems 
“Dualcote” Rigid Steel Conduit 
Electric Metallic Tubing 


Rubber-covered, Synthetic and 
Leaded Wires and Cables 


“Walkerflex’” Non-Metallic 
Sheathed Cables 


Service Entrance Cables 


Automotive Wires and Cables 
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South‘s Largest Lighting System 
Designed for Easy Maintenance 


HEY can’t see the sun in their 
‘‘blacked-out”, windowless 
factory, but the workers in the 
Bell Bomber Plant at Marietta 
carry on their duties in the equiv- 
alent of daylight. 
It’s daylight created by 58 miles 
of perfected artificial illumina- 
tion from more than 36,000 200- 
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— 
These views provide some 
idea of the size of the 
lighting installation in Bell 
Aircraft’s Georgia bomber 
plant. More than 36,000 
200-watt fluorescent » fix- 
tures make this one of the 
largest lighting  installa- 

tions. 


watt, two-tuwbe fluorescent fix- 
tures, six feet long and mounted 
end to end. 
The rows run in pairs, one row 
on each side of every crane run- 
way support beam in the ceiling 
structure. The double rows run 
the full length of the building. 
The lighting is designed to give 


























a maintained intensity of 50 foot- 
candles on the floor level ,but it 
may be necessary to use some 
auxiliary lighting for work under 
wings. It must be remembered 
that there are no windows or sky- 
lights in the entire building, and 
therefore, artificial light is the 
only source of illumination. Over 
the width of the building, the con- 
tinuous pairs of rows are spaced 
20 feet apart, and the lighting is 
continuous along the rows except 
in the railroad bay where every 
other fixture in a row is omitted 
and an intensity of 20 ft. candles 
is maintained. 

Catwalks are suspended beneath 
each crane beam so that mainte- 
nance men may reach each fix- 
ture, swing it over, and wash or 
replace it. 

The electrical system was de- 
signed after months of research 
by Robert and Company in Atlan- 
ta, architects, engineers, and man- 
agers. The work of installation 
was done by at least a dozen sub- 


Above, a string of freight cars in the 
great railroad bay where supplies are 
inspected before they are moved into 
the factory. Below, one of the “port- 
able elevators” which permits main- 
tenance in high places. 
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Fixture rows run in pairs with a cat- 
walk between. The fixtures can be 
swung up onto the catwalk for main- 
tenance as shown at right. Below, a 
typical view of the “man-made sun- 
light” available for precision work. 


contractors under the direction of 
Robert and Company in consulta- 
tion with Bell engineers and the 
United States Army Engineer 
Corps. 

One of the first major problems 
confronting the engineers who 
planned the Bomber Plant’s light- 
ing was to provide efficient, ade- 
quate and economical illumination 
for all operations in all depart- 
ments. The problem on the main 
floor, for example, where the 
most precise machines are used 
and where the most accurate work 
is required, was to solve the ques- 
tion of general lighting versus in- 
dividual machine lighting. 

It was necessary to make a de- 
tailed comparison of a good many 
different methods of producing 
sufficient artificial light ‘before 
a decision could be reached. Some 
ideas were discarded because of 
the amounts of critical materials 
involved. The vital materials in- 
volved in lighting installations— 

(Continued on page 68) 
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HE AVERAGE industrial engi- 

neer, unfamiliar with elec- 
tronics, who glances through almost 
any magazine today, technical or 
popular, is apt to be overawed by 
the promises of electronic things 
to come. It is quite likely that his 
first impression will be that the 
electron tube is nothing short of a 
genie straight out of the Arabian 
Nights—a superhuman spirit of 
fantastic complexity and far too 
elusive for the average mortal to 
comprehend. 

Or he may take the opposite view- 
point. These odd looking electron 
tubes must fit into a class with the 
gremlins, mischievous little sprites, 
capable of much good, but more evil, 
and definitely to be shunned for as 
long a period as possible. 

But on a closer acquaintance, this 
electron “monster” loses most of 
its frightfulness, and turns out to 
be a friendly little jeep, rugged and 
reliable, capable of taking a terri- 
fic beating with minimum attention, 
while doing a man-size job. 

Like the jeep, the electron tube 
can do its job 100 per cent, but 
it cannot win the war unless the 
rest of the army pitches in to do 
its share. The rest of the “army” 
in this case, consists of the infantry 
of rheostats, transformers, and ca- 
pacitors; the artillery of motors, 
generators, and amplidynes—all old 
friends, but perhaps not quite so 
quickly recognized under the speed- 
ed-up operations of this new me- 
chanized warfare. 

So let’s all be good sports and 
not be too quick to condemn this 
electron “jeep” if the whole show 
does not come off as scheduled. Per- 
haps the break occurred at an en- 
tirely different part of the front. 
Did you ever shoot trouble for an 
hour and then find a blown fuse? 
That has happened on electronic 
panels, also! 





*Mr. Cockrell is an engineer of the Elec- 
tronics Section, Industrial Control Division, 
General Electric Company. 
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The Electron Tube- 


Genie. Gremlin or Jeep ? 


By W. D. Cockrell* 


Are tubes hard to understand? 
Anyone who understands the use of 
the simplest copper-oxide rectifier, 
the rheostat, and the direct-current 
voltmeter, can become a tube ex- 
pert after one easy lesson—well, 
anyway, he’ll know as much about 
an electron tube and how it func- 
tions in an industrial circuit, as 
many of us need to know. 


What Are Electron Tubes? 


In the first place, every true 
electron tube is a rectifier—com- 
posed of at least two elements or 
electrodes enclosed in a vacuum en- 
velope made either of glass or of 
metal. One of the two principal 
elements of each tube is called a 
“cathode.” The cathode is made of 
special materials, and is heated, 
usually by a small electric heater, 
to release electrons—those funda- 
mental particles of negative elec- 
tric current. 

Once, in the dim, dark past of 
high-school physics, we learned that 
anything charged positively attracts 
a negative charge. Then, in the 
next lesson, we learned that if the 
charge, is negative, other negative 
charges are repelled. Thus, if we 
connect the other principal tube 
element, called the “anode,” to a 
power source so that it is positive 
with respect to the cathode, the 
anode will attract the electrons from 
But if conditions are 
reversed, and the cathode is positive 
and the anode negative, no electron 
flow will take place, because the 
anode is so made that it will prevent 
the loss of electrons. Thus, we get 
the one-way valve action of rectifi- 
cation; the electron flow (or the 
negative current flow, if you like to 
think of the normal current flowing 
from positive to negative,) can 
move in but one direction through 
the tube — namely, from cathode 
to anode. 

But that is not all. In these 
days of commando tactics, we are 








taught that it is most effective to 
kick a guy when he is off balance, 
or sock him when he is not looking. 
In a similar manner, if we can 
catch the current passing from ca- 
thode to anode in its simplest state, 
as a stream of electrons, we can 
control it with the greatest of ease. 
For instance, the electrons in an 
ampere-second of current weigh 
about a billionth of an ounce, some- 
thing a lot easier to push around 
with a small control power than 
even the smallest and _ lightest 
switch or contactor. The control 
element added to the electron tube 
for this purpose is called a “grid,” 
which is usually a spiral or grate 
of fine wires placed between the 
cathode and the anode. If the grid 
is held at a negative potential, with 
respect to the cathode, it tends to 
repel the electrons passing by it on 
their way to the anode, thus cutting 
down the flow of current, or pos- 
sibly preventing it altogether. So 
iong as the grid is negative, it 
pushes the negative electrons away, 
and thus collects no electrons to it- 
self. No electrons means no cur- 
rent, and no current—even with a 
large impressed voltage—means no 
power. And to be able to control 
current without the use of power is 
a neat job! 

Of course, if we make the grid 
positive, it will assist the flow of 
electrons to the anode and a larger 
current will flow, but only at the 
expense of some electron current to 
the grid. With the grid negative 
we can have control power for next 
to nothing. 


Types of Tubes Available 


The electron tubes that are used 
in industry may be divided roughly 
into three groups: phototubes, high- 
vacuum tubes, and gas-filled tubes. 

A phototube is rather unique. It 
is a simple two-element rectifier 
in an evacuated glass bulb. The 
cathode is not heated to release the 
electrons, but is made of material 
which releases or “emits” electrons 
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as light strikes it. These electrons 
can then be attracted as a small 
negative electric current to the posi- 
tive anode. You might have guess- 
ed that the number of electrons 
which should be kicked out of the 
cathode material when light strikes 
a small cathode would not be very 
large; you would be quite right. We 
are lucky to get a millionth of an 
ampere, in most cases; and under 
certain conditions, the current is 
much less. In fact, the output is so 
small that in order to make use of 
it, we must boost it up or amplify 
it with a pliotron or thyratron, in 
order to operate even the smallest 
practical relay or motor. 


Electric Eyes of Industry 


Phototubes are the “electric eyes” 
of industry. Responding to a 
shadow or a flash of light, they may 
be used to count people, food, fresh- 
ly painted articles, and other things 
which it is not desirable to touch, 
as well as to perform many other 
simple switching applications. In 
more advanced equipments, they 
can check or compare colors, read 
high temperatures, and control very 
rapid and accurate movements 
through the weightless and wear- 
less light beams. The potential 
uses of the phototube are limited 
cnly by man’s imagination. 

Vacuum tubes which are simple 
rectifiers, and which have but two 
principal elements—the electron- 
emitting cathode and the collecting 
anode—are called kenotrons, or 
“diodes” (‘‘di,” indicating “two’’). 
f we add one grid for the control 
of the electron stream, it becomes a 
“triode,” <All high-vacuum tubes 
with one or more grids are called 
piiotrons, or simply, amplifier tubes. 
Sometimes they are referred to by 
their function, such as transmitters, 
oscillators, or converters. If more 
grids are added in the electron 
stream to control the flow, as series 
valves in a pipe, the tubes may be 
called tetrodes (four-element, two- 
grid), pentodes (five-element, 
three-grid), etc. The typical vac- 
uum tube is a low-current device 
which has a comparatively high 
voltage drop within the tube, yet it 
is capable of extremely fast and 
continuous control of the current 
with minimum grid power. 

The pliotron is the familiar tube 
in radio receiving sets. Its role of 
amplifying a small signal or sup- 
plying a small output power is just 
as useful in industrial devices. Be- 
cause of its characteristic of conti- 
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nhuous control at extremely high 
frequencies,-in the larger sizes it is 
used to supply the many kilowatts 
of power required for large broad- 
casting stations, or for induction 
and dielectric heating. 

Gas-filled tubes, if used as recti- 
fiers only, are called phanotrons; 
if they contain control elements, 
they are called thyratrons or igni- 
trons. 

A thyratron tube has a hot ¢a- 
thode to emit the necessary elec- 
trons, and a grid to prevent cur- 
rent flow, when desired. However, 


it also contains mercury vapor, ob- 
tained from a drop or two of mer- 
cury in the tube, or it may contain 
inert gas, such as argon or xenon 
at low pressure. The gas or vapor 
helps to cut down the high internal 
voltage drop found in the pliotron. 
A constant voltage drop of about 
15 volts is held for any value of 
current within the ability of the 
cathode to supply electrons. (This 
is done by a process called ioniza- 
‘ion.) 








Because of this low drop, a thy- 
ratron of a particular size can be 
rated for a continuous current of 10 
to 20 times that of a pliotron of the 
same physical size. Thyratron cur- 
rent ratings run into amperes; most 
of the pliotrons with which we deal 
will carry continuously only a few 
milli-amperes. 

But gas filling does have a few 
drawbacks. For instance, the max- 
imum voltage of the controlled cir- 
cuit is limited, but it is still well 
above the usual industrial control 


voltage range. Of more importance 
to us is the fact that the gas pre- 
vents the grid from controlling the 
current after the flow has once be- 
gun. In other words, a negative 
grid will prevent the flow of cur- 
rent as the anode is made positive; 
but once it has permitted the elec- 
tron arc to start, it is powerless to 
stop it. The current can then stop 
only as the anode power is removed, 
or, in any a-c circuit, during the 
a-c voltage negative cycle. Even 
then, the deionization time required 


The whole family of electron tubes are gathered here. Included are the 
ignitron, pliotron, kenotron, thyratron, phanotron and phototube. 
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to regain control may be approxi- 
mately a millisecond; therefore, 
thyratrons do not operate at fre- 
quencies much greater than the 
commercial power frequencies. 

The thyratron is the handy-man 
of-the industrial tubes. It controls 
motors, energizes magnetic contac- 
tors, and supplies small amounts of 
heat whenever accurate control or 
high-speed operations are required. 
Operating indirectly, by controlling 
generator fields or saturable reac- 
tors, it can control large amounts 
of power—many hundred horse- 
power or many kilowatts—for heat 
or lighting. 

The ignitron tube is similar to 
the thyratron in that it is a gas- 
filled tube, but it differs in that 
its cathode is not heated to free the 
electrons. Instead, its cathode is a 
pool of mercury and its electron- 
emitting energy is derived from the 
are stream itself. This is a cumu- 
lative action—the larger the cur- 
rent the more electrons are made 
available. 

Thus, the instantaneous current 
gapacity of the ignitron is limited 
cnly by the size of the elements and 
the leads to carry the heavy current. 
This may be thousands of amperes. 
The continuous current rating is 
determined by the ability of the 
tube to dissipate the heat losses. 
The larger sizes of ignitrons have 
built-in water jackets through 
which cooling water is circulated. 

Since the ignitron, unlike the 
thyratron, does not have electrons 
immeditely available at a hot ca- 
thode, its control element, the 
“jigniter”—a pointed piece of crys- 
tal dipping into the mercury pool— 
must actually “blast” a few elec- 
trons loose from the mercury to 
start the are stream. This requires 
real power; as much as 40 amperes 
at 200 volts, for a few microseconds. 
So it can be seen why the ignitron 
is most practical for high currents 
and large power requirements. 

Ignitrons are the heavy artillery 
of the industrial tubes. They are 
called upon to control the thous- 
ands of amperes required for resist- 
ance welding. They rectify and 
control the large amounts of power 
needed for the manufacture of al- 
uminum, in electrochemical process- 
es, and for steel mill and factory 
direct-current shop voltages. 

To sum up briefly, the phototube, 
using the energy of light to release 
electrons from its cathode, has so 
small an output in microamperes 
that a pliotron or thyratron must 
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be used to amplify it to a useful 
value. The output of the pliotron 
(milliamperes) is sufficient to op- 
erate small relays, or to control a 
thyratron. Thyratrons, in turn, 
control amperes to: operate large 
contactors, or motors in the usual 
control sizes from fractional horse- 
power up to 5 horsepower or more, 
or to contro] ignitrons. Ignitrons 
can handle hundreds of amperes, 
but require a reasonable amount of 
control power for operation. 


Tubes Work 


We said before that anyone who 
can understand-a rectifier, a rheo- 
stat, and a voltmeter can under- 
stand tubes. Now we will prove 
it! { 

Take any kind of rectifier— 
copper-oxide or selenium—anything 
that will pass current in one direc- 
tion and stop it in the other. Con- 
nect a rheostat in series and drive 
it by a voltmeter element, the posi- 
tive terminal of which is connected 
to the negative terminal of the 
rheostat. Gear the rheostat to the 


How the 


voltmeter element in such a way 
that more negative voltage will cut 
In more resistance (see Fig. 1). 
The rheostat is stepless, and goes to 
infinite resistance or open circuit 
at the high end. It is assumed that 
the voltmeter and rheostat can 
move extremely fast, 100,000,000 
times per second; and the volt- 
meter is of extremely high resist- 
ance, perhaps a megohm or more. 

This simple circuit (see Fig. 1) 
can be used to replace a triode plio- 
tron in any industrial circuit. 
(Of course no such instruments ex- 
ist and it would not be possible 
to really replace the tubes with 
such an arrangement, but such 
equivalent circuits will help one 
understand electron tube theory.) 

Would you like a _phototube? 
Then simply replace the voltmeter 
with an exposure meter so that in- 
creased light on the sensitive sur- 
face will move the meter element. 
to cut resistance out of the rheostat 
(see Fig. 2). 

As for the thyratron and igni- 
tron, they are no more complicated. 
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Fig. 1. 
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Conventional circuit for utilizing pliotron and equivalent 
circuit in terms of rectifier, rheostat and voltmeter. 
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circuit in terms of rectifier, rheostat and lightmeter. 
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In series with the rectifier we'll 
place a battery of about 15 volts 
and so connect it that it will be 
charged by the current which the 
rectifier permits to pass. (This 
corresponds to the constant arc drop 
of the thyratron for all current 
values.) Finally, in the circuit is a 
series relay that is connected to 
“geal-in” or “lock-in,” when the cir- 
cuit is completed through its own 
single, normally open contact. The 
relay armature is moved, and this 
contact is closed mechanically by 
the action of the control voltmeter 
(just as the rheostat turned, in the 
description of the pliotron). The 
contact moves to close as the volt- 
age becomes less negative, (see 
Fig. 3). 

Once the contact has closed, how- 
ever, the holding power of the series 
relay is so great that the small 


voltmeter torque is powerless to 
cpen it again until the current has 
stopped flowing. 

The ignitron equivalent is about 
the same, except that we must re- 
member that we are dealing with 
larger power, and the size of every- 
thing becomes larger. In place of 
the voltmeter, we can use a small 
solenoid. A rectifier in series with 
the solenoid, to permit current to 
flow in but one direction, may not 
be necessary in our electromechan- 
ical picture, but it is necessary in 
the ignitron circuit to prevent in- 
jury to the igniter by reverse cur- 
rent, so we'll put it in to make our 
picture complete (see Fig. 4). 

And that completes our one-lesson 
course on the industrial electron 
tube. We do admit that a few of 
the details about as essential as 
trouser cuffs and pocket flaps, have 
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Fig. 3. Conventional circuit for utilizing thyratron and equivalent 
circuit in terms of rectifier, relay and voltmeter. 
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been omitted. But the fundamental 
facts are here, and we would like 
to prove it in this way. If you 
ever run into a wiring diagram 
that features one of these myster- 
icus electron tubes that has been 
worrying you, do this: Before you 
lose any sleep or even get a vitamin 
“B” deficiency, just tear off a piece 
of an old war bond or ration book, 
paste it neatly over the offending 
tube symbol and draw thereon the 
appropriate equivalent symbol as 
given above in a bold and steady 
hand. Then go right ahead and 
forget that electrons exist! 





Army Hospital Train 
Is First All-Fluorescent 


A hew hospital train for the 
United States Army Medical Corps 
—to be used first for training 
purposes and then for service 
abroad—has been completed and 
is now being given public scrutiny 
in a dozen principal cities across 
the country. It is distinguished 
from predecessor trains in many 


features, most conspicuous of 
which is the all-fluorescent light- 
ing job done by Sylvania Electric 
Products, Ine. 


Never before has an _ entire 
train been illuminated exclusive- 
ly with fluorescents, Sylvania 
said. Club cars on some of the 
extra-fare crack trains of the 
country have made excellent use 
of fluorescents for beautifying 
effects, utilizing the multiple col- 
or possibilities of fluorescents. 
But the great majority of rolling 
stock, even of the newer type of 
construction, is still lighted with 
incandescent lamps. 

When the Pullman Standard Car 
Company called in Sylvania to en- 
gineer the most complete installa- 
tion of fluorescents in the his- 
tory of railroading, many new 
problems were presented. Vibra- 
tion-proof fixtures would be need- 
ed; steel fixtures would be need- 
ed for the train which was to go 
into combat areas and would un- 
doubtedly serve underfire; be- 
cause of the design of the cars 
themselves (much narrower and 
shorter to negotiate narrow 
bridges and sharp curves on for- 
eign tracks and with less interior 
head-room) recessed fixtures of 
a trough type were necessary; 
and there were other complica- 
tions of all sorts. Sylvania’s mass 
(Continued on page 68) - 
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URING the past year there 

has been much research and 
considerable publicity in regard to 
domestic dehydration of fruits and 
vegetables. Many of the utilities 
in the United States have made ex- 
perimental models and have carried 
on some promotion toward increas- 
ing the use of dehydrators through- 
out their territories. The Edison 
Electric Institute published a bul- 
letin covering sixteen or eighteen 
models developed by various state 
colleges, universities, and utilities, 
in which a great deal of informa- 
tion was assembled, including plans 
for many types of equipment. Some 
of these designs are excellent but 
others show various defects which 
need correction. The fact that there 
has been a shortage of sugar for 
canning and that the entire coun- 
try is food conscious during the war 
period leads to a great deal of in- 
terest in various methods of pre- 
serving the products of the farm, 
and dehydration definitely has a 
place in this program. 

Nearly two years ago the East 
Tennessee Light & Power Company 
became interested in the possibili- 
ties of dehydration and built an 
experimental model, on which a 
number of tests were made. Rec- 
ently, a model was constructed with 
a number of provisions for accur- 
ate observation of dehydration me- 
thods and tabulation of the results. 
This model was used considerably 
during the season of 1943, and, in 
addition, several smaller and simp- 
ler models were used by the com- 
pany in demonstrations and in 
clinics to which the public was in- 
vited to observe the results and to 
learn proper methods. 

About twenty of the standardized 
company models were distributed 
throughout the territory and have 
been in practical use for some time. 
After observing these various de- 
hydrators in actual use, and after 
digesting the results achieved by 
various institutions and utilities 
and studying the plans of a great 
number of different models, our 
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Dehydrator Features Studied 
Through Experimental Model 


By D. R. Shearer* 


rural engineers, home economist, 
and home service representatives 
have found that certain basic re- 
quirements can be listed which are 
applicable to any model of a domes- 
tic dehydrator: 

1. Convenience of operation and 
size suitable to the individua! fam- 
ily. 

2. A method of developing, con- 
trolling and distributing heat 
throughout the ‘material to be 
dried, and maintaining definite 
temperatures. 

3. A proper supply, distribution 
and control of hot air, with recir- 
culation of major part. 

4. A method of accurate control 
of the humidity developed in dry- 
ing the food, and elimination of a 
part of the moist air continuously. 

This means that the following 
sequence would be about correct in 
following the progress of air 
through any dehydrator: 

Introduction of fresh air as re- 
quired to the fan and then through 
the heating unit in a direction such 


that convection will aid rather than 
oppose the work of the fan; distri- 
bution of this heated air to the 
trays in a manner that will produce 
even drying results; the elimination 
of a small portion of the damp air; 
and the return of the hot air to 
be re-circulated to the fan for a 
repetition of the cycle. 

Most of the models in practical 
use and those proposed by the va- 
rious institutions are electrically 
heated and thermostatically con- 
trolled, and the air is circulated by 
means of a fan of some type, with 
the air contro] being handled by an 
inlet and vent which may be ad- 
justed by hand. Practically all 
models use the re-circulating fea- 
ture because this not only develops 
a better food product but saves a 
great deal of heat. Since the 
amount of air taken in at the inlet 
will depend on amount released at 
outlet, only the outlet need be con- 
trolled. 

It has been found that the early 
part of the dehydration process 
should be carried on in a very 
humid atmosphere in order that the 
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Sketch showing arrangement at outlet of dehydrator which permits control 
of butterfly valves by both temperature and humidity. 
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drying may be from the interior of 
the food pieces outward, instead 
of from the outside in. Very rapid 
drying seals the outer shell of the 
food and may result in carameliza- 
tion or improper drying. 

The experimental model which 
the writer developed is equipped 
with a 5-speed variable fan, 1800 
watts of lamp bulb heat, three ther- 
mometers, three hygrometers, a 
thermostatic switch adjustable 
from the outside of the dehydra- 
tor, with a range from 80 degrees 
to 180 degrees F, an air outlet con- 
trolled by both temperature and hu- 
midity through two butterfly valves 
in series, and an automatic shut-off 
operating when the humidity has 
been reduced to approximately 
7% per cent, but adjustable to any 
percentage above that. 

With this equipment, it is possible 
to observe the effects of the va- 
rious factors which operate in dry- 
ing a food product, and to deter- 
mine the affect of the various con- 
trols upon the time, the kilowatt- 
hour consumption, and the excel- 
lence of the product. A triple glass 
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Experimental dehydrator built by 
engineers of the East Tennessee 
Light & Power Co. It is equipped 
with a 5-speed variable fan, 1800 
watts in lamp heaters, three ther- 
mometers, three hygrometers, a 
thermostatic switch adjustable from 
the outside, and an air outlet con- 
trolled by both temperature and hu- 
midity through two butterfly valves 
in series. 
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window in the door allows visual 
observation at all times. 

Sixteen trays are used in this 
particular model and these trays are 
of various kinds: of plywood, 1/2” 
screen mesh, 1/4” screen mesh, 
1/16” screen mesh, and 1/16” 
plastic screen mesh. Incidentally, 
it was found that the plastic screen 
tray gave much better results in 
practical use than other types of 
trays since it allowed free circu- 
lation of air and was most easily 








Close-up view from lower rear. From 

top to bottom are to be seen the 

relay, fan control lever, hygrometer 

and thermometer on inlet air and 
the adjustable air inlet. 


cleaned. Glass was subject to 
breakege in handling, and allowed 
no cress feed of hot air. Cheese 
cloth was used on the coarse screen. 

Tests of the drying progress 
were made by segregating a l1- 
ounce sample in each tray and 
weighing these samples frequently 
during the drying period to deter- 
mine the number of grains mois- 
ture lost during the intervals and 
the final weight in percentage of 
the fresh weight. 

After determining the best me- 
thods of operating the equipment 
and getting the various controls 
set at the proper point, the opera- 
tion became practically automatic. 
After the food was placed in the 
drier, the current was turned on, 
and the unit left to take care of 
itself until the food had been re- 
duced to the proper moisture con- 
tent, at which time the switch to 
the unit tripped off automatically, 
ready for the food to be removed 
at any convenient time. 











Full front view of experimental de- 
hydrator built by the East Tennes- 
see Light & Power Co. Trays, lamps 
and fan can be seen. At upper 
right is thermostatic control adjust- 
able from outside. At lower right is 
automatic cutoff. Mounted on the 
door, and visible through a glass 
panel is a thermometer and hy- 
grometer. 


The necessity for two air con- 
trols on the outlet was developed 
from the fact that when the ma- 
chine is first started, the humidi- 
ty of the surrounding atmosphere 
may be so high that the outlet 
governed by moisture content, 
will be open too much to allow. the 
heat to build up in the unit as 
quickly as required; consequent- 
ly, a bi-metallic strip was placed 
in the unit to control another but- 
terfly valve in the air outlet. This 
valve begins to open at 110 de- 
grees and is opened to the fullest 
extent at 180 degrees. 

The other butterfly valve, in se- 
ries with the first, is tightly clos- 
ed at 7% per cent humidity, and 
completely opened at 100 per cent 
humidity. This results in a con- 
trol of the outgoing humid air by 
the humidity within the unit after 
the unit is hot and actually evap- 
orating water. In actual opera- 
tion, approximately five per cent 
of the humid air was eliminated 
during each complete cycle of air 
flow. 

During the tests on this unit, it 
was found that most of the tabu- 
lations and recommendations on 
different foods as listed by vari- 
ous institutions were approximate- 
ly correct although there was a 
great variation in different batch- 
es of the same materials. As an 
example, some types of snap beans 
would lose a great deal more 
(Continued on page 67) 


21 
















HE COILS of a-c contactors 

are designed to operate sat- 
isfactorily over a range of 85 to 
110 per cent of rated voltage, and 
d-c contactors from 80 to 100 per 
cent. The temperature rise of 
standard coils should not exceed 
85 C when temperature is de- 
termined by resistance measure- 
ments. This is a permissible tem- 
perature rise for use in ambients 
up to 40-C. With a rise of 85 C 
by resistance, the rise measured 
by thermometer on the coil sur- 
face will be about 65 C, depend- 
ing upon the design of the coil. 


Maintaining Industrial Control 


The severe operating cycles to 
which much industrial elec- 
tric control equipment is be- 
ing subjected greatly increas- 
es the need for an intelligent 
preventive maintenance sched- 
ule. This is the second of a 
two part article discussing the 
important factors in industrial 
control maintenance. 


support the weight of the coil, this 
practice may cause a complete or 
partial fracture of the lead wire or 
joint, resulting in either an open- 


Never use the leads on coils 
as carrying handles. 
the leads are strong enough to 


Although 


circuit coil or one that may open- 
circuit shortly after being installed. 








TROUBLE-SHOOTING CHART 


GENERAL 


CAUSE 


REMEDY 





CONTACTS 
Contest Chatter 


Overheeting of Contect Tips 


Shert-cirevit Currents on Contacts 


Short Tip Lite 


Week Tip Pressure 


Welding or freezing 





Poor contact in control pickup 
circuit. 
Excessive jogging. 


Broken pole shader. 

Contactor slams, thus opening 
interlock in coil circuit. 

Copper oxide on contact tips. 


Carrying load continuously for a 

long time. 

High inductive loads, such as d-c 
elds 

Sustained overload. 


Insufficient tip pressure. ‘a 
Loose connection. 


Feeder fuses too large. 


Interrupting high currents. 
(Note: tip life varies approxi- 
mately inversely as the square of 
the current interrupted. There- 
fore, jogging may wear tips more 
than 30 times as fast as an 
equal number of straight starts, 
with stops from full speed.) 
Excessive filing or dressing. 


Oil-immersed device is a mis- 
application. 

(Note: Oil-immersed tips burn 
away from 20 to 40 times as fast 
as similar tips breaking the same 
current in air. 

Mechanical rebound on drop-out, 
causing tips to touch. 


Wear allowance gone. 

Poor tip adjustment. 

Low voltage which prevents mag- 
net sealing. 


Abnormal inrush of currents of 
more or less than 10 times con- 
tinuous rating. (This will vary, 
depending on the type of de- 
vice.) 


Rapid jogging. 





Improve the contact or use hold- 
ing interlock. 

Find out whether device is recom- 
mended for jogging service. If it is 
not, caution operator. 

Replace. 

Increase wipe, also pressure on 
interlock. 

Install silver-faced tips. 

If copper tips—file with a fine file. 
(Caution: excess filing wears out 
the tips. Never file silver-faced 
tips.) 

Install silver-faced tips. 


Install silver-faced tips. 


Reduce current or install a larger 
device. 

Clean, adjust. 

Clean and tighten. 
(Measurement of the millivolt 
drop across the current-carrying 
connections will indicate where 
excessive heating originated.) 
Eliminate short circuits or use 
smaller fuses in feeder. 

Install special tips designed to 
withstand arcing better than cop- 
per. (There are cases where these 
cannot be used because of their 
high resistance and lower rating.) 
Install larger device designed for 
jogging service. 


Never file silver tips. The rough 
spots will not hurt them. 

Change to air-break device if oil 
is not essential. 


Reduce rebound, or report trouble 
to manufacturer. 


Replace and adjust. 

Adjust gap and “wipe.” 

Correct voltage condition (pos- 
sible line regulation). 


Reduce currents. 

Substitute special nonweld tips. 
See pages 78 and 79. 

Install larger device. 

Install copper tips. 


(Caution: overheating of copper 
tips should. be considered.) 
Install copper tips if otherwise 
suitable. 











ELECTRICAL SOUTH for MARCH, 1944 





The current on a-c shunt coils 
is at minimum value when the arma- 
ture seals properly with the station- 
ary frame. Any excessive gap in 
the magnetic circuit lowers the im- 
pedance of the coil, and this will 
allow the coil to draw more current. 
If the magnet is accidentally block- 
ed open, or if the voltage is so low 
that the magnet cannot close, the 
current is likely to be several times 
greater than the minimum gap cur- 
rent; and if this condition occurs, 
the coil may be damaged in a short 
time. 

D-c shunt coils are particularly 
subject to failures caused by ab- 
sorption of moisture from the air. 
When a d-c coil absorbs only a very 
slight amount of moisture, the next 
time the coil is energized electro- 
lytic action may be initiated be- 
tween parts of different potential, 
which will quickly cause an open 
circuit. Therefore, it is extremely 
important to store coils in a dry 
place and to keep the air reason- 
ably dry where control is installed. 
For special high-humidity condi- 
tions (as in the tropics), coils that 
have been given special treatment 
are available. 

If coils have become wet, they 
should be thoroughly baked as soon 
as possible in an oven at a tempera- 
ture of 110 to 125 C. This should 
also be done if coils have been soak- 
ed in carbon tetrachloride to remove 
grease or oil. 

If it is necessary to varnish coils, 
only an approved insulating paint 
or varnish should be used. Some 
paints or varnishes contain thin- 
ners that will rapidly attack coil 
and wire insulations. Apply paint 
while the coils are still warm from 
baking. 

When coils are assembled on the 
magnet frame, make sure to fasten 
them securely because when the 
coils are energized, a mechanical 
force is developed which will tend 
tc cause them to slip back and 
forth on the frame. This would, in 
time, cause excessive wear on the 
coil insulation or spool. 

If it is necessary to remove a 
relay heater, notice carefully how 
it is mounted on the relay; and 
when remounting it, be sure it is 
placed in the same position as it 
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was originally. When replacing, 
make sure that the heater does not 
touch the thermostatic strip and 
prevent it from moving freely. The 
screws holding the heater in place 
should be tight; otherwise, heating 
will develop which will affect the 
calibration of the relay. 

If the relay trips out frequently, 
first compare the rating of the 
heater with that recommended in 
the instruction sheet. If the heater 
rating is correct, measure the cur- 
rent taken by the motor. If the 
current is higher than that shown 
on the motor nameplate (plus the 
service factor), the relay is doing 
a protective service and the me- 
chanical load should be inspected 
to determine the cause of the over- 
load. If the line voltage is low, it 
will cause the current to be high, 
and the relay will trip. Low volt- 
age may be caused by inadequate 
power leads running to the controll- 
er from the power supply. 

Thermal overload relays cannot 
protect a motor against damage due 
to faults (grounds), internal or ex- 
ternal, nor against burn-outs in case 
a bearing failure allows the rotor to 
rub on the stator; nor can they pro- 
tect themselves or the motors which 
they are designed to protect, against 
short-circuit conditions. This has 
to be done by fuses or instanta- 
neous devices of proper rating. This 
does not indicate any weakness in 
the design of such relays—it is due 
to the inherent characteristics of 
overload relays. 

Three tips which will help the 
operator get inoperative control 
back into service in a hurry: 

Become fairly familiar with each 
circuit and the operation of each 
new controller as it is installed in 
the plant. 

Keep the elementary diagram 
handy. This is the most valuable 
‘ool that the control manufacturer 
can furnish for use in trouble shoot- 
ing. In many plants these dia- 
grams are framed and kept near 
the controllers to which they refer. 

Keep a portable instrument handy 
for checking voltage, current, re- 
sistance, etc. 

If trouble with a piece of control 
equipment becomes chronic, send to 
the manufacturer at least one sam- 
ple of broken or damaged parts and 
give him as much of the following 
information as possible: 

1. Complete nameplate data on 
controller. 2. Nameplate date, and 
function of equipment on which the 
controller is used. 3. Manufactur- 

















TROUBLE CAUSE REMEDY 

cOILs 
COM FAMURE Moisture, corrosive h ates oot or use special 
° Cirevh r ant coils. 

Not Roasted Mechanical damage. Do not handle coils by the leeds. 
Excess vibration or shock; coil Relocate and provide a special 
movement causing insulation fail- mounting. Coils should be held 
ure or broken wire. firmly in place. 

Overhected Overvoltage or high ambient. Check application and circuit. 

Roasted See How to Care for Coils, page 

80. 

Wrong coil, short-time-rated coil Check manufacturer. 
energized too long. 
Shorted turns, caused by mechan- Replace coil and correct condi- 
ical damage, corrosion, or con- tions if practical to do so. 
ducting dust. 
Too-frequent operation (very Check application. 
rapid jogging of a-c coils). 
Undervoltage, failure of magnet Check circuit interlock 
to seal in. 

SeRiss CONS 

Includes Blowout Coils 
Overheated Used above current rating. Install larger coil, or reduce cur- 


Flexible Shunt Failure 


High ambient. 


Loose connection, corrosion, oxi- 
dation on connection surfaces. 
Improper installation. 

Large number of operations— 
worn out mechanically. 

Corrosive atmosphere or mois- 
ture. 

Burned by arcing; oxidized con- 
nection. 


rent. 

Relocate, or regulate tempera- 
ture. 

If connection is hot, clean before 
tightening. 

See manufacturer's instructions. 
Replace shunt. 


Incorrect application. 


Check application and system 
voltage. 





MAGNETS AND OTHER 
MECHANICAL PARTS 


Wern or Broken Ports 


Neolsy Megnet 


Broken Pole Sheder 


Heavy slamming caused by: 
overvoltage, underload, wrong 
coil, Chattering caused by: broken 
pole shader or poor contact in 
control circuit. Heavy-duty cycle. 
Too much jogging. Abrasive dusts, 
mechanical abuse. 


Broken pole shader, magnet faces 
not true—result of wear or mount- 
ing strains. 


Dirt or rust on magnet faces. 
Low voltage. 

Improper adjustment—magnet 
overloaded. 


Heavy slamming caused by: 
overvoltage, magnet underloaded, 
weak tip pressure, wrong coil. 


Replace part and correct cause of 
damage. 

Note: The expected mechanical 
life should be measured in num- 
ber of operations. 


Replace. 

(For locations where a very slight 

hum is objectionable, use d-c 

magnets. Hum can be reduced by 

mounting on rubber or springs to 
board effect.) 





Clean. 

Check system voltage. 

Check manufacturer's instruc- 
tion sheet. 


Replace and correct the cause. 





SLIDING CONTACTS 
DRUM SWITCHES, RHEOSTATS, 
KNIFE SWITCHES 


Roughening of Contocts 


Arc Chutes 
Pitted, Worn, or Broken 


Follure te Pick Up 


Feilure te Drop Out 
Magnet-operated Device 





Overcurrent; weak contact pres- 
sure; oxidation; high ambient; 
rough contacts. 


Lack of maintenance and lubrica- 
tion; very heavy service; arcing; 
oxidation; abrasive dirt. 


Abnormal! interrupting duty (in- 
ductive loads), excess vibration or 
shock. 


Moisture. 


Improper assembly. 
Rough handling. 


Overvoltage, voltage transients, 
high induced voltages. 


Mechanical damage. 

Moisture, dirt and fumes, over- 
heating (carbonizing). 

Low voltage on coil. 

Coil open, wiring of coil or 
shorted turns. 

Wrong coil. 


Excessive magnet gap, magnet 
overloaded. 


Mechanical binding. 


Gummy substance on magnet 
faces. 

Worn bearings. 

Nonmagnetic gap in magnetic 
circuit destroyed. 

Contact tip welded. 

Voltage not removed. 

Not enough mechanical load on 
magnet, improper adjustment. 





See page 78 on Copper Confects. 
For very heavy service, use 
special alloy contacts. Lubricate 
periodically as manufacturer rec- 
ommends. 

Sliding contacts usually require 
lubrication. (Use lubricant recom- 
mended by manufacturer.) Spe- 
cial alloy contacts should be speci- 
fied for extra-heavy service. 
Check application. 

Note: On severe-duty apie. 
tions, arc chutes wear oul @ 
must be replaced periodically. 
Eliminate presence of moisture or 
keep several chutes on hand for 
replacement. 

See manufacturer’s instruction 
sheet. 


Correct system voltage. 

Use G-E Thyrite discharge re- 

sistors where needed. 

Replace damaged parts. 

Keep controls clean and dry. Get 
special coil for application. 

Check system voltage. 

Replace 


Ask manufacturer for recom- 
mendations. 
Check instruction sheet. 


Check instruction sheet, and ad- 
just. 
Clean. 


Replace the pert. 
Replace magnet. 


See Contact Tips, pages 78 and 79. 
Check coil voltage. 

Check instruction sheet, and ad- 
just. 
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Air hose with maximum pressure of about 70 pounds per square inch is 
an effective means of cleaning out the dust from control equipment. 


er’s requisition or order number, 
if available. 4. Duty cycle and de- 
tails of operation. 5. Length of 
time equipment has been in service, 
and estimated total number of op- 
erations. 6. Voltage and frequency 
conditions at the panel, and other 
pertinent electrical data. 7. Com- 
plete description of manner in 
which failure occurred. 8. Com- 


plete information on any unusual 
service conditions. 

It is also advisable to send along 
the user’s opinion as to why the 


failure occurred, and any sugges- 
tions which he may have for pre- 
venting its recurrence. 

Although, as a general rule, con- 
trol equipment is designed to re- 
quire the least possible mainte- 
nance, there are many cases which 
may require particular attention. 
Very often modification of the 
equipment which might help over- 
come the difficulty can be suggest- 
ed. 

Unusual operating conditions 
should be called to the manufactur- 





By operating contactors by hand, it is possible to determine whether me- 


chanical condition will permt them to move freely and close properly. 
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er’s attention, as apparatus for use 
in such cases may require special 
construction or protection. The 
following are unusual conditions 
that are similar to the NEMA In- 
dustrial Control Standards covering 
unusual conditions. 

1. Exposure to damaging fumes. 
2. Operation in damp places. 3, 
Exposure to excessive dust. 4. Ex- 
posure to gritty or abrasive dust. 
5. Exposure to steam. 6. Exposure 
to excessive oil vapor. 7. Exposure 
to salt air. 8. Exposure to vibra- 
tion, shocks, and tilting. 9. Expo- 
sure to explosive dust or gases. 
10. Exposure to the weather or to 
Gripping water. 11. Apparatus in 
cooling mediums having tempera- 
ture higher than 40 C or installed 
at altitudes greater than 6000 feet. 


Wartime Maintenance 
In Rural Territory 


By William M. Corwin 


OLVING the problem of war- 
time appliance maintenance 
and repair in a rural territory, with 
a shortage of manpower and the 
necessity for conserving trucks, 
tires, and gasoline, isn’t a parti- 
cularly new headache for a public 
utility. But the Monongahela Sys- 
tem, of northern West Virginia, 
seems to have found a workable 
remedy. 

In one of that company’s operat- 
ing divisions there are approxi- 
mately 9,500 customers living on 
farms and in small rural communi- 
ties. Because the representative in 
a particular area embracing about 
&50 customers handling all general 
duties such as line and appliance 
service, meter reading, collecting, 
selling, simple engineering, promo- 
tion, and public relations work— 
it was evident that any maintenance 
and repair program must be so de- 
vised as to enable the representative 
te make a new “contact” with his 
customers and still maintain his 
regular schedule of activities. 

If each of the representatives 
were able to make one special main- 
tenance call on one customer in one 
day—and - that’s almost the limit, 
considering the  representative’s 
other duties—it would have taken 
the 11 district men three years to 
have visited the homes of all the 
9,500’ persons in the division and 
more than a year to reach those 
classed strictly as “farm custom- 
ers.” 
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Company officials agreed that 
there must be a simpler, quicker 
method of telling the maintenance 
and repair “story” than the medium 
of personal contact. They found it 
in the neighborhood meeting — a 
meeting called sometimes by the 
district representatives, or some- 
times by a county agricultural ex- 
tension worker whose own wartime 
food production program was tied 
in closely with the problem of keep- 
ing farm machinery in good repair 
for the duration. 

The meetings were planned to 
allow the customers to do their own 
“advising” and suggesting, to let 
them tell how simple repairs and 
maintenance and regular oiling 
keeps refrigerators, water pumps, 
portable motors, electric churns 
and washing machines working 
smoothly. Certain individuals in 
the community, well acquainted 
with appliances and machines, us- 
ually were “tipped off” in advance 
that they would be called on to lead 
the discussions. The district repre- 
sentative or the county agent or 
home demonstration agent added a 
few words here and there, made 
some suggestions, answered ques- 
tions, etc., but it was primarily a 
customer’s show. 

In six months, over 90 per cent 
of the customers in that division 
had been invited to meetings in 
their localities. Forty per cent of 
these actually attended the sessions. 
The remainder, it was assumed, 
must be reached by personal visits. 


The district representatives were 
then called in and given a thorough 
schooling in carrying out simple 
appliance maintenance programs. 
Each man was armed with a zipper 
case containing an oil can, screw 
driver, pair of pliers, box of wax, 
polishing cloth, a long handled 
brush, a roll of friction tape, a 
medicine dropper for getting oil 
into tight spots, and a can or two 
of glycerin. 

Each representative was given a 
quota of one call of at least 30 
minutes a day to aid some customer 
in making what he has in appli- 
ances last for the duration. The 
time would be short, but it was 
enough to apply a little glycerin on 
rubber gaskets and wringer rolls, 
some wax to preserve the duco fin- 
ish on refrigerators and washers, 
to use a brush to clean the refrig- 
erator condensers, to repair a lamp 
cord, to clean and oil a motor, or to 
make some other minor adjustment 
or repair. 








Located in an area where there are few war industries, the Gray Electric 
Shop has found gift goods to be one of the best side lines to help pay 
overhead. Glassware, pottery, and lamp shades are popular items. 


Applianee Service Trafiie 
Helps Gift Goods Sale 


HE ELECTRICAL contractor 
Wan find something to sell, 

in both merchandise and service, 
which will keep the business go- 
ing until better days, insists Mrs. 
C. O. Gray, wife and partner of 
the owner of Gray’s Electric Shop, 
Hot Springs National Park, Ark. 
A profitable gift department 
that was established fifteen years 
ago, when the Grays were pio- 
neers among electrical contrac- 
tors in making gifts pay overhead, 


still does its part in keeping this 
twenty-five-year-old contracting 
business going in a town that is 
not in a defense area. But of 
even more importance these days 
than the gift department up front 
is the repair department, offering 
maintenance service for home wir- 
ing and electrical appliances. 
The shop is located in the heart 
of the Hot Springs business dis- 
trict, close to the sumptuous ho- 
(Continued on page 64) 





Mrs. Gray, of the Gray Electric Shop, of Hot Springs National Park, 
Ark., is shown standing behind a profitable spot in the shop —the re- 


paired appliances display table. 


here until the owner calls for them. 


All appliances repaired are displayed 


The display serves as a reminder 


to other customers of the equipment they may have needing repair. 
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HE BRUSHES of a motor 

should move freely, so that 
they will make the proper contact 
with the commutator but still must 
tit close enough to make good con- 
tact with the brush holders. If the 
brushes do not move freely, remove 
them and clean both brushes and 
brush holders with a rag moistened 
with gasoline. In cleaning the 
brush holder use a match stick or 
similar piece of wood, and not a 
screw driver, so that the brush 
holder or commutator will not be 
damaged. 

Check to see that the brushes 
have not worn down to a point 
where they are so short that the 
brush springs cannot press all the 
brushes against the commutator. 

Frequently, new brushes do not 
conform to the curvature of the 
commutator. Lift them slightly 
and insert a strip of No. 00 sand- 
paper (never use emery cloth or 
paper) about 5” long and 1” wide 
under them. Let the brushes down 
on the sandpaper side and rotate 
the armature and sandpaper in the 
direction of rotation of the motor 
(not in the reverse direction) until 
the brushes fit the commutator 
properly. When new brushes are 
used, the commutator should also 
be smoothed and cleaned. If at all 
possible when new brushes are in- 
stalled or old brushes sanded, the 
motor should be run without load 
until at least two-thirds of the 
brush surface has the shiny finish 
that indicates good contact. 

Brushes that do not make good 


Fig. 1. (Below) Illustrated here are the two types of 
motor bearings most generally used: 
type and the wool yarn packed type. Fig. 2. (Right) 
Brush shifting mechanism for reversing direction of 
rotation of repulsion-induction a-c motor. 


WOOL YARN 









Refrigeration Motor Service 


This is the second part of a 

two part article discussing the 

open type motors applied to 
household refrigerators. 


contact with the commutator will 
result in a motor that either does 
not run or will not come up to nor- 
mal running speed. If the brushes 
do not touch the commutator, the 
motor will not run. If a brush 
holder is set wrong, the motor 
either will not run or will not 
come up to normal running speed. 
The brush holder should be set to 
correspond with the mark on the 
end frame. A brush that is not free 
in the brush holder will result in 
poor commutation or sparking and 
radio interference in a direct cur- 
rent motor. 


Trouble frem Worn Brushes 


When the brushes lift before the 
commutator short circuits, the 
brushes drop back on the commuta- 
tor, in the brush lifting type of 
ulternating current motors. This 
occurs when the brushes are worn 
out or when there is an incorrect 
shaft adjustment. New brushes 
will correct the trouble in the first 
instance and correct shaft adjust- 
ment in the second. Brushes lift too 
soon when the rotor is too far from 
the commutator end. 

Frequent starting with the 
brushes not bearing on the commu- 
tator properly, or with the motor 
carrying a heavy overload, will re- 
sult in a rough or burned commu- 


the ring oiler 
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tator. A dirty or rough commuta- 
tor results in the failure of a motor 
to come up to normal running speed 
or a motor in this condition may 
not run at all. In a direct current 
motor, poor commutation or spark- 
ing causes radio interference. 

The commutator may be cleaned 
by holding a clean, dry, lint free 
cloth or piece of canvas over the 
finger or end of a strip of wood 
iike a lead pencil. If abrasion is 
absolutely necessary, use very fine 
(No. 00) sandpaper (never use 
emery cloth or paper). As a rule, 
the frequent use of any abrasive 
does more harm than good. Never 
put oil on the commutator. 

If the commutator is too rough 
to be corrected by sanding, it will 
be necessary to remove it and have 
it turned down on a lathe. Only 
light cuts should be taken to pre- 
vent loosening the assembly. The 
smallest amount of material possi- 
ble should be removed. 

If the insulation between the seg- 
ments was originally undercut or 
below the copper surface, it should 
be removed to that same extent 
after turning down the commuta- 
tor. 

A short circuit in the armature- 
cr a burned out armature usually 
prevents a motor from running or 
coming up to normal running speed. 
It sometimes causes poor commu- 
tation or sparking with radio inter- 
ference in a direct current motor. 
When an armature rubs on the 
field, the resulting friction will 
prevent the motor from coming up 
to speed. 
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If the field coils become shorted 
the motor will heat. 

A broken or dirty governor of 
the brush short-circuiting mechgn- 
ism in a repulsion-induction mdb: 
or a dirty switch of the transfor- 
mer short-circuiting mechanism in 
acapacitor motor, prevents a motor 
trom coming up to speed. When 
short-circuiting segments in brush 
lifting type motors do not make 
good contact because of dirt, this 
condition will cause the brushes to 
crop back on the commutator. 


Types of Motor Bearings 


Generally two types of motor 
bearings have been used; the ring 
oiler typer and the wool yarn pack- 
ed type (See Figure 1).. Some 
special motors such as ball bearing 
type have been used for special 
applications. Motor bearings should 
be kept oiled with a good grade of 
medium automobile engine oil. 
Damage can be done by over oiling 
as well as under oiling motor bear- 
ings. 

A worn bearing frequently results 
in failure of motor to run or come 
up to speed. The wear is usually 
accompanied by a heavy rumbling 
sound when started. A hot bearing 
may be due to insufficient or dirty 
oil or the drive belt may be out of 
adjustment or not lined up properly. 

Excessive end play will make a 
motor noisy. The end play should 
be adjusted in repulsion-induction 
motors by adding to the thrust 
washers which are located on the 
shaft at the inner end of each 
bearing. The washers should be 
divided equally at both ends. 

A repulsion-induction alternating 
current motor is one of the easiest 


on which to reverse the direction © 


of rotation. This is done by loosen- 
ing the brush holder: plate and 
shifting it to line up with the other 
notch on the end plate (See Figure 
2). 

The capacitor and condenser al- 
ternating current motors cannot be 
reversed by any external means. 

It is not recommended that the 
direction of rotation of a direct cur- 
rent motor be changed as it is fre- 
quently difficult to interchange the 
brush leads. 

To reverse the direction of rota- 
tion of a two-phase, three-wire al- 
ternating current motor, inter- 
change the two motor leads of only 
one phase. To reverse the rotation 
of a three-phase alternating cur- 
rent motor, interchange any two 
of the three motor leads. 
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* The belt tightener, . capacitor 
motor is frequently . constructed 
with a special base which carries 
the motor frame on two mounting 
studs, set in rubber bushings in the 
end bells, eccentric to the motor 
shaft. The motion imparted is 
caused by torque of the motor and 
tends at all times, while running, ‘to 
keep tension on the belt. 

The greatest percentage of motor 
and drive belt failures experienced 
with this type of motor are caused 
by the motor mounting rubbers. 
After a motor has been in opera- 
tion for a period of time, these 
mounting rubbers have a tendency 
to swell. This swelling is charac- 
teristic of rubber but is accelerated 
by oil which may come either from 
excess oiling of the motor or as 
found in some cases, end bells with 
small sand holes or shrinkage cracks 
in the mounting rubber hole. 

The swelling of the mounting 
rubber, together with corrosion _of~— 
the mounting stud, causes motor 
and stud to freeze to the base rub- 
ber, usually in the forward position. - 
This freezing prevents the belt 
tightening feature from working, 
causing the belt to slip when the 
motor starts and resulting in -ex- 
cessive belt wear. This is the ex- 
tent of the damage on some models 
of motors. 

On other models, the swelling of 
the mounting rubber toward the 
inside of the motor interferes with 
the operation of the starting switch. 
If the switch is held open by the 
swollen mounting rubber, the motor 
will fail to start and the overload 
device will operate. If the rubber 
helds the. switch in.a closed posi- 
tion, the condenser will bé-held in 
tLe circuit for a longer period than 
that for which it was designed, and 
the condenser will fail. 


Replacing Mounting Rubbers 


To replace the mounting rubbers, 
remove the motor and cradle as- 
sembly from the base of the con- 
densing unit. Remove the motor 
from the cradle and pull out the 
mounting studs. With a medium 
screw driver, pry out both mount- 
ing rubbers. Examine both end 
bell castings for cracks in the 
mounting rubber hole. If a crack is 
found, the end bell must be changed. 
Install new mounting rubbers and 
studs which are contained in a 
metal cup. "These mounting rubbers 


*must be flush with the end bell of 


the motor. 
Before reassembling the motor on 
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Fig. 3. A simple method of testing 
condensers is indicated here. Full 
brilliancy of lamps indicates a short- 
ed condenser; no light indicates an 
open-circuited condenser; lamps at 
about half of normal brightness in- 
dicates good condenser. 











the cradle, carefully check to see 
that there is 1/32” clearance be- 
tween the cradle and the outside 
surface of the hex collars of the 
mounting studs. Bend the cradle 
to obtain this clearance if necessary, 
then reassemble. If the drive belt 
shows any appreciable signs of 
wear, replace it with a new one. 


Replacing Motor Condenser 


To replace motor condenser, pro- 
ceed as above to change the mount- 
ing rubbers. Then test the motor 
condenser. If this operation is per- 
formed in the shop, connect an am- 
meter in series with the test leads, 
using a 6 amp. fuse for protection 
and using a 60 cycle a-c supply of 
110 to 115 volts. The condenser 
should be connected in the circuit 

_ (Continued on page 65) 
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Fig. 4. When a two-terminal con- 
denser has to be substituted for a 
four-terminal condenser, it can be 
connected as shown in lower dia- 
gram. Note that two of the termi- 
nals are simply binding posts. 
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The First Cold Cathode Fluorescent 
in a Packaged Unit 


" Instantaneous Starting! 4 Times More Lamp Life! 
,»» With New MITCHELL 4-Light Industrial Fixture! 





For Surface or 
Suspension Mounting, 
Individually or in 
Continuous Rows. 


Write immediately for 
MITCHELL KOLD-VOLT 
CATALOG Ne. 278 


Get complete information 
about the lighting perform- 
ance, construction, main- 
tenance and other features 
of the new MITCHELL 
KOLD-VOLT cold ca- 
thode industrial fixture. 
Write for Catalog No. 278 
today! 


KOLD-VOLT 


QESCE™ 


fi or the first time—cold cathode lighting is now available to all industry in a 
standard, “packaged” unit! The MITCHELL KOLD-VOLT industrial fixture 
brings you the advantages of instantaneous starting—400% more lamp life— 
greatly reduced maintenance! 


Cold cathode lighting is fuorescent lighting. The cold cathode lamps used in the 
MITCHELL KOLD-VOLT are similar in appearance and general lighting 
qualities to the regular conventional “F” type fluorescent lamps. They are 7° 9” 
long, 1” in diameter, and employ a different type of cathode. 


Cold cathode lighting is time-tested, Its benefits were formerly available only 
for special custom-made lighting jobs. Recognizing the advantages this type 
of lighting brings to industry (see opposite page), MITCHELL today has devel- 
oped a lighting unit which takes cold cathode out of the “luxury class” and 
makes it generally availablé for industrial use at moderate cost. 


One MITCHELL KOLD-VOLT fixture does the work of two conventional 
fluorescent fixtures of the 2-40 watt “F” type. It is 8 feet long overall, uses 4 
“Colovolt” cold cathode low voltage fluorescent tubes, delivers a total of 8800 
lumens of light. Average lamp life expectancy is 10,000 hours, each lamp un- 
conditionally guaranteed for one full year. The unit has a sturdily constructed 
heavy gauge steel wireway channel, with two Duo Ballasts. Can be mounted 
individually (surface or suspension) or can be attached in end-to-end contin- 
uous rows for long lines of glare-free, uninterrupted light. Reflector is famous 
non-metal “Lumenite,” baked enamel white inside, attractive gray outside. 
Operates from 110-125 volts, 60 Cycle, A.C. Power factor 99%. Stroboscopic 
corrected. MITCHELL KOLD-VOLT comes to you 
complete with 4 lamps, wired ready for hanging. 


MITCHELL Wanufacturing Co. 


2525 Clybourn Ave., Chicago 14, Illinois 
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Range Service Specialty 
Maintains Customer Contact 


By Geo. H. Watson 


EPAIR OF electric ranges is 
a specialty with Wade Elec- 
tric Company, Florence, Alabama, 
and accounts for about 50 per 
cent of its repair volume. 

In pre-Pearl Harbor days, this 
concern. sold. carloads of ranges, 
being located in TVA territory 
where rates are low. Now, it is 
looking after their maintenance, 
including ranges sold by other 
dealers who have gone out of bus- 
iness. On its books are the names 
of more than 1,000 range owners, 
together with the serial and style 
number of their appliances. 

Maintenance of electric ranges 
is mostly an in-the-home business 
and for this work the company 
operates a fleet of three service 
trucks. They are kept painted a 
brilliant orange color under a 50- 
50 advertising arrangement with 
the manufacturer they represent. 
A charge of $2.00 per hour is 
made for service, plus cost of 
repair parts. 


Unit Failures Top List 


“Service calls on ranges in their 
order of frequency probably rank 
about as follows,” said A. C. 
Wade, proprietor. “First, heating 
unit failures; second, switches; 
third, thermostats; and, fourth, 
wiring shorted out or grounded. 
We carry a complete stock of parts 
including heating units and usual- 
ly can attend to the trouble right 
on the job. However, at times, 
especially on off-brand merchan- 
dise, we have to order parts, and 
this is a lot of trouble, as we 
have to send along the old part 
in order to get a new one. This 
requires considerable bookkeeping 
in the office as we are getting in 
parts and sending old ones to the 
jobbers and manufacturers almost 
daily. We endeavor, where pos- 
sible, to fix the range so it can 
be used until the new part comes. 
Thus a damaged burner unit may 
be cut out until a replacement 
can be received and installed. 

“We route all our calls so that 
we can handle them on an effi- 
cient basis, saving truck equip- 
ment and gasoline. We also have 
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about 1,000 refrigerator owners 
on our books, and we service them 
also, but we turn motor jobs over 
to a motor shop and refrigera- 
tion jobs_over.to a. refrigeration 
specialist. 

“It takes a good man to handle 
range repairs. My mechanics and 
I have attended several service 
schools conducted by the whole- 
sale distributors and made quite 
a study of wiring diagrams for 
the various models. I pay my men 
well and expect A-1 work from 
them. A ham mechanic can worry 
a dealer to death. I want none of 
them.” 

The Wade ‘shop also handles 
small appliance repairs, most of 
them being brought in by cus- 
tomers. Two girls work in the 
office, look after the bookkeeping 
and wait on the trade. The com- 
pany still has a considerable stock 
of appliances, fixtures and lamps 
for sale and in addition has taken 
on two new lines, namely a 5 and 
10 cent counter and Kemtone wali 
finishes. 





“In this territory, numerous ap- 
pliance dealers went out of busi- 
ness or else discontinued their 


service departments,” said Mr. 
Wade. “This left their users high 
and dry and put a greater re- 
sponsibility on those who have re- 
mained in business. I have tried 
to make a business out of service, 
and that requires a lot of effort, 
because there are a lot of head- 
aches in getting mechanics, in 
keeping customers satisfied, and 
in keeping a stock of parts. It 
is enough at times to make a man 
throw up his hands, but I figure 
it will be quite a feather in my 
cap after the war to say that in 
depression, in prosperity, and in 
war, I continued to operate my 
service department. Iit will, un- 
less the public memory is very 
short.” 

Mr. Wade said people today are 
very appreciative of good service 
because they know a good service 
man is hard to get. He hopes 
they will*remember this service 
and come to his place when it 
comes time to buy new appliances 
after the war. And when his con- 
cern resumes selling, his sales- 
men will have a record in the of- 
fice of just about every range and 
refrigerator owner in the city 
with the brand and model number. 
That ought to give them a good 
running start over competitors. 





A. C. Wade, proprietor of the Wade Electric Company, of Florence, Al- 


abama, stands beside a part of his fleet of service trucks. 


These trucks, 


painted a brilliant orange, serve as a constant reminder to householders of 

Florence of the appliance service still available from the Wade organiza- 

tion even though many other appliance dealers in this area have closed 
their doors for the duration. 
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FINGER IN THE DIKE—1944 STYLE 


Remember the Dutch boy who saved a nation by 
plugging a hole in a dike with his finger? Emergency 
repairs done promptly can have big results. 

Take welding cable in a shipyard, for instance. If the 
insulation on a length of cable gets cut...an electrode 
goes out of business. To replace the cable itself would 
mean a long, tedious operation... the loss of precious 
hours in building Liberty Ships. 

Every lost second counts and precious minutes would 
be wasted if a roll of tape weren’t handy to repair the 
break. It is only a temporary expedient, naturally, but 
it saves much valuable time that would be lost waiting 
for a new length of cable to be installed. 

Listen to the Philharmonic Symphony program over the CBS net- 


work Sunday afternoon, 3:00 to 4:30 E.W.T. Carl Van Doren 
and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER * NEW YORK 20, N. Y. 
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SECURITY FRICTION TAPE is on the job in ship- 
yards all over the country. It’s used for 
emergency repairs, for electrical connec- 
tions...for scores of jobs that only tape 
can handle. 


















SECURITY ON 
All FRONTS 
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Emergency Floodlighting 
Utilizes PAR-38 Lamps 
By James T. Meador 


URING these times of restrict- 
ed uses of wiring supplies and 
other critical materials, the PAR-38 
Reflector Lamp, in both the flood 
and spot types, has very ably sup- 
plied a pressing need for equipment 
with a great flexibility of applica- 
tion. 

An interesting installation of 
these was recently made at the plant 
of the Wearn Lumber Company, in 
Charlotte, North Carolina. 

This came about for the reason 
that this concern had a rush de- 
fense contract calling for 24-hour 
daily operation, which required a 
night shift in the lumber storage 
yards adjacent to the plant. Such 
a requirement called for floodlight- 
ing and this in turn called for much 
heavier wiring than existed in the 
area of the plant adjacent to the 
yards, in view of the usual type of 
equipment applied to such a job. 

However, a trial installation 
proved that the PAR-38 Reflector 
Lamps would not only provide the 
proper intensity of light in the 
yard area, but also would permit 
the use of the existing wiring sys- 
tem of this part of the plant because 
of the fact that each lamp has a 
rating of only 150 watts at 120 
volts. 

The PAR-38 Reflector Lamps 
were supported in pre-determined 
positions by adjustable mounting 
brackets attached to cross-arms 
on poles at a height of approxi- 
mately thirty feet from the ground. 
The arrangement called for two 
fiood-type lamps and two spot lamps 
on one cross-arm on each of two 
poles, which were set up with a 
distance of approximately 100 feet 
apart. 

The flood lamps covered the near 
areas of the yards while the spot 
lamps were effectively used to 
reach the far areas by being point- 
ed down the driveways between the 
stacks, as shown by the accompany- 
ing diagram. 

The mounting brackets were 
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PAR-38 reflector lamps were used advantageously for floodlighting lumber 
storage yards when a rush contract required 24-hour operation. The dia- 
gram shows how a combination of floods and spots did the job. 


each equipped with flexible rubber 
cords and plugs, which were plug- 
ged into inverted, outdoor-type re- 
ceptacles mounted on the underside 
of the cross-arms. 

The four lights on each pole were 
controlled by a small, single pole, 
non-fused, circuit-breaker switch 
mounted on the inside of the plant 
nearby. 

Thus, a total number of eight 
of these PAR-38 units were used to 
give effective emergency floodlight- 
ing with an absolute minimum of 
critical materials being used. 





Critical Materials Saved 
In School Wiring Job 


By O. D. Hall 


AVING of. critical materials 

without sacrificing safety or 
efficiency is the goal sought in a 
large electrical wiring installation 
being made in a new, $180,000 
grade and high school building 
being constructed in Midwest City, 
Okla. (See sketch below.) 


ee i 
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Midwest City is a 100 per cent 
defense worker and war personnel 
housing project about 6 miles 
Southeast of Oklahoma City. It 
is an incorporated municipality 
located near important war plants. 
Springing from a prairie, this pri- 
vately-managed housing project, 
with federal-financing aid, was 
started about a year and a half 
ago. It now has approximately 
1,100 family living units, a stead- 
ily growing business section, and 
a population of about 5,000. Car- 
rying out the theme of aviation, 
all streets bear the names of prom- 
inent personalities or manufac- 
turing firms in the plane industry. 


Until the new school building 
can be completed, pupils in the 
Midwest City educational system 
are being provided with temporary 
school housing facilities. The 
new building will be one story 
high, with brick walls, well pro- 
vided with outside windows and 
will have a composition roof. Di- 

(Continued on page 63) 
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PIPE LINE 
TO VICTORY 


Up ahead the cluster of houses where the 
enemy had holed in crumbled. You could see 

the rubble flying high in the air and before the 

dust had settled could see other shells hit 
the mark. 

Hunkereg down in a shell hole, the observer 
pressed his lips closer to his phone’s mouth- 
piece. ‘‘On target,” he said . . . and his words 
went back across the rough terrain to the 
battery . . . came through clearly, distinctly. 

That’s because Laytex Assault Wire ... made 
expressly for front line service . . . has a talking 
distance of better than five miles. It is a positive 
means of assuring clear, sure transmission of | 
messages from reconnaissance posts to head- 
quarters. 

But talking distance is not the only advan- 
tage of Laytex Assault Wire. Its superior 
insulation makes possible its small diameter 
and light weight; a mile weighs less than 30 
pounds. It has high resistance to moisture— 
can be unreeled over wet ground, through 
puddles and streams without affecting its 
efficiency. It is unaffected by temperature 
changes and does not become embrittled by 
concussion and shock 

These same properties—light weight, small 
diameter, ability to withstand temperature 
changes, flexibility and toughness make other 
types of Laytex Wires and Cables as impor- 
tant in peacetime industry and building as 
to the Armed Forces. 





ON THE JOB IN ANY CLIMATE. Laytex LIGHT WEIGHT SAVES MANPOWER. TALKING DISTANCE...OVER 5 MILES 
ult Wire was developed by United States One man carries enough wire to keep communica- Laytex Assault Wire assures clear, sure trans- 
Rubber Company scientists working in close tions open. This is important —it not only releases mission of messages—a prime military require- 
cooperation with engineers of the Army Signal men for other duties but also reduces the fatigue ment for battlefront communications. 
of men who are travelling hard and fast. 


Listen to the Philbarmonic-Symphony program over the CBS network Sunday afternoon, 3:00 to 
4:30 E.W.T. Carl Van Doren and a guest star present an interlude of bistorical significance. 


SERVING THROUGH SCIENCE TO BUILD- A BETTER WORLD 


NITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER » NEW YORK 20, N. Y. IU 
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Basie Operating Principles 


Of Electrical Instruments 


By G. F. Gardner* 
Part 6.—The Thermocouple Principle 


NOTHER way in which a per- 
manent - magnet moving - coil 
type of instrument can be used to 
measure alternating-current quanti- 
ties is to use a device known as a 
thermocouple. A long time ago, 
it was discovered that if a junc- 
tion of two wires of unlike ma- 
terials (such as iron and a cop- 
per-nickel alloy) were heated with 
a gas flame, and the free or “cold 
ends” were connected to a sensi- 
tive d-c millivoltmeter, a deflec- 
tion of the instrument would re- 
sult. See Fig. 38. The deflection 
of the instrument will be propor- 
tional to the difference between 
the temperature of the junction 
which is in the flame, and the 
temperature of the “cold end,” 
which is the point of connection 
to the copper leads of the milli- 
voltmeter. 
This useful scheme is employed 
to measure alternating current by 


*Mr. Gardner is associated with General 
Engineering Laboratory, General Electric Co., 
Schenectady, N. Y. 


simply substituting a resistance 
wire, or heater, for the gas flame, 
shown in Fig. 38. See Fig. 39. 
When an alternating current is 
sent through this resistance wire 
which forms the heater, it will 
elevate the temperature of the 
junction in the same manner as 
before. Since the resistance of 
the heater remains substantially 
constant, the instrument scale 
can be marked in terms of the 
current flowing in the heater cir- 
cuit. As the temperature attain- 
ed by the heater is proportional 
to the square of the current flow- 
ing through it, athe instrument 
scale will open up greatly as the 
current increases. A_ typical 
scale is shown in Fig. 41. 

The voltage from a_ thermo- 
couple is proportional to the dif- 
ference in temperature between 
the heated junction and the point 
at which the thermocouple wires 
are connected to the copper leads 
of the instrument. Therefore, any 
change in the temperature of this 
latter connection point would re- 
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Fig. 43. Typical expanded scale of a thermocouple 
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sult in an error in instrument in- 
dication. To avoid errors caused 
by this condition, it is common 
practice to terminate the heater 
in rather massive blocks, and then 
bring the point at which the 
thermocouple leads join the cop- 
per circuit into good thermal con- 
tact with these blocks. This is 
usually done by connecting the 
leads to a thin copper plate, and 
separating them from the block 
by a thin mica strip. This is call- 
ed cold-junction compensation, 
and serves to maintain the con- 
nection at a fixed relation to the 
temperature of the heater. See 
Fig. 40. 

The millivoltmeters, used with 
thermocouples to measure current, 
must necessarily be more sensi- 
tive than those used with shunts 
because the emf developed by a 
thermocouple is quite small. For 
example, such a_ thermocouple 
may have an output voltage of 
only 15 millivolts, and an internal 
resistance of 5 ohms. This means 
that thermocouple instruments 
should be carefully handled, since 
the contruction is necessarily 
somewhat delicate. 

Another fact to keep in mind is. 
that the heater temperature in- 
creases as the square of the cur- 
rent. An appreciable overload 
may raise the temperature of the 
heater so much that it will quick- 
ly burn out. 

(Continued on page 63) 
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EASY TO INSTALL 


Just Slide on to Tracks 
A matter of min- 
utes to fasten each 
track to ceiling, 
slide and lock fix- 
ture in place. Takes 
less time and ef- 
fort to install than 
any other fixture. 


US 
TWO TYPES OF TRACKS FOR — 
ROW AND CEILING MOUNTI exe 
ck used © en units 


Single tra eo 
—= are mounted indivi 
Bin : 











MODEL No. 2044 
Uses Four 40-Watt Lamps 


Model No. 2044, using four 40 watt lamps, is the lates 
MITCHELL commercial fluorescent fixture, designed for us 
in offices, drafting rooms and other work areas. Provide} 
cool, comfortable, economical lighting. Complies with lates 
WPB ‘regulations — contains less than 6 Ibs. metal. Singl 
model offers every possible method of hanging — suspensioi 
Mounting, surface mounting, individually or in continuou 
fows. Takes less time to install than other commercial fix 
tures because of new, simpler method of hanging. Meta 
“tracks” (furnished as standard equipment with each unit 
are fastened to the ceiling with toggle bolts or Ackerman 


| Fixture simply “slides into place” on tracks. All-metal wire 


Way channel and end pieces, finished in durable, high-gloss 
Chip-proof white enamel. Abundant knock-outs provided 
Power Factor over 90%. Stroboscopic corrected. Unde 
Writers’ Laboratories approved. Unit is completely wired 
teady for hanging. 


Get full details from your MITCHELL DISTRIBUTOR or write to 


MITCHELL 
2525 CLYBORN AVE. © CHICAGO 14, ILLINOIS 
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Operating Experience with 


Distribution Feeder Capacitors 


HE VIRGINIA Electric and 
Power Company has just re- 

cently completed a system pro- 
gram of installing static capaci- 
tors on distribution feeders and 
substation buses, primarily to re- 
lease generator and transmission 
line capacity needed to supply war 
loads coming on its system. 

The company has in service 
2439 15-kva units or a total of 
36,585 kva. Of this total, ap- 
proximately 35 per cent are on 
substation buses with switching 
facilities and the remaining 65 
per cent are installed in banks 
of 180 kva or less on 2300 and 
4000 volt distribution feeders. 

All units are rated 2400 volts 
with the exception of 243 units 
which make up a 3,645 kva bank 
installed on a 6900 volt station 
bus. These units are rated 4,150 
volts and connected “wye.” 

Some of the problems encount- 
ered during the installation of 
these capacitors are discussed in 
the following paragraphs. With 
one or two exceptions, these 
problems, the majority of which 
could be attributed to harmonics, 
were encountered during the in- 
stallation of the capacitors on 
2400 volt distribution feeders in 
the Carolina Division of the com- 
pany. 

Excessive Current Drawn 


Routine current checks made on 
one of the first banks to be put 
into service in this area showed 
the capacitors to be drawing ex- 
cessively high currents indicating 
kva loadings above the allowable 
185% of rating. As a result of 
these findings a series of voltage 
and current tests were made on 
other installations where abnor- 
mal conditions were found to ex- 
ist and results were tabulated. 
Some of these tests are shown 1n 
the accompanying test data. 

The maximum voltage recorded 
was 2640 volts, or 10 per cent 
above 2400 volts, the rated voltage 
of the capacitors. It was appar- 
ent that this voltage would cause 





*Mr. Wagner is system engineer for the 
Virginia Electric and Power Co., Richmond, Va. 
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By A. Watts Wagner* 


an excess current of 10 per cent 
or a kva overload of 21 per cent 
provided no harmonic frequency. 
currents were present and the 
rated kva of the capacitor units 
was correct. Assuming the ca- 
pacitor units were properly rated, 
it was concluded in all cases that 
only 10 per cent or less of the 
excess current measured was 60 
cycle and that the remainder was 
due to harmonic frequency volt- 
ages present. 

This conclusion was substanti- 
ated by Tests Nos. 2, 3, 5, and 6 
(see test data) made on a 180 kva 
bank at Columbia, N. C. These 
tests showed that with 45 ckva 
connected, an apparent kva over- 
load of 40 per cent resulted; with 
90 ckva connected, an overload of 
66.3 per cent resulted; with 135 
ckva connected, an overload of 
75.6 per cent resulted, and with 
total 180 ckva connected, the over- 
load current dropped back to 40 
per cent. 

The voltage during these tests 
was approximately constant, show- 
ing that the variation in current 
with different amounts of ckva 
connected was due to the capaci- 
tors producing a resonant condi- 
tion with respect to the flow of 
harmonic currents. In addition 
to the tests shown in the ac- 
companying test data, graphic 
24-hour current and voltage tests 
were also made on this installa- 
tion with the total ckva (180) 
connected. These tests showed a 
variation in current between 135 
per cent and 165 per cent with 
the high overload conditions ex- 
isting during the light load per- 
iods. As the voltage remained 
fairly constant, this was another 
indication of harmonic frequency 
currents being present. 

It was originally planned to in- 
stall only 135 ckva in the bank at 
Columbia, but in order to prevent 
seriously overloading the capaci- 
tors, we added an additional 45 
ckva which reduced the overload- 
ing from 75.6 per cent to 40 per 
cent. According to the manufac- 





turer’s chart, giving the relation 
between the total R.M.S. current 
and the kva loading on capacitors 
with harmonic frequency cur- 
rents superimposed on the 60 
cycle current, this was a safe 
value. The chart indicated that 
a 60 per cent overload current 
was allowable without exceeding 
the 135% kva loading limitation 
when the current measured was 
made up of the fundamental plus 
the fifth harmonic and the volt- 
age was 105 per cent normal. The 
fifth and seventh harmonic freq- 
uency currents are usually the 
most common in capacitors. 


Regulator Settings Lowered 


In order to prevent fuse blow- 
ings and serious overloadings of 
the capacitor units in this instal- 
lation during light load periods 
when the harmonic frequency cur- 
rents are most predominant, the 
light load voltage on the circuit 
was reduced ‘by lowering the 
feeder regulators contact-making 
voltmeter setting and increasing 
the load compensation. 

On a feeder at Plymouth, N. C., 
three 90 kva banks were installed. 
The distance between banks was 
approximately one-half mile. It 
was found that with all three of 
these banks in service each one 
was either overloaded or would 
be during light loads, while with 
only one of the banks energized, 
the loading was well under the 
safe limits. This condition was 
taken care of by changing the 
number of units in two of the 
banks and reducing the light load 
voltage by means of adjustments 
to the feeder voltage regulators. 

The condition at one of two 
widely separated banks installed 
on a feeder at Ahoskie, N. C., was 
just the opposite from that at 
Plymouth. In this case an ex- 
cessive overload was considerably 
reduced on the 180 kva bank when 
the other bank (90 kva) was 
placed in service. Both of these 
cases are clearly shown in tests 
Nos. 8 to 18 inclusive of the test 
data. The kva figures shown in 
parenthesis following the bank 
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kva indicate kva of other banks 
connected. 

On several other banks in the 
Carolina districts, fuse blowings 
were experienced after being in 
service for short lengths of time. 
In each instance these fuses blew 
during light load periods when 
the voltage was highest and the 
harmonic frequency current the 
greatest. In no case was the over- 
load current on these banks found 
to be excessive during the day 
when current tests were made. 
As these banks were located on 
unregulated circuits it was not 
possible to lower the voltage dur- 
ing light load periods without re- 
ducing the peak load voltage to 
an unsatisfactory level so the only 
alternative was to reduce the har- 
monic frequency currents in the 
capacitor ‘banks. This was ac- 
complished by relocating the 
banks on other poles’ several 
spans away. In each case the 
blowing of fuses was completely 
eliminated. 

We now have all the distribu- 
tion capacitor banks in our Caro- 
lina territory fused for approxi- 
mately 200% load or less, which 
we feel is ample protection against 
overloads from harmonic frequen- 
cy currents, since if there should 


be any sustained overloading dur- 
ing the day not quite sufficient 
to blow the fuse the probable in- 
crease in the harmonic currents 
during light load periods would 
cause the fuse to blow. 

There are now approximately. 
4,500 kva of capacitors on distri- 
bution feeders in the Carolina 
area, all of which have been in 
service for sixteen months or 
longer. Since the initial changes 
were made as described above, 
no further fuse blowings have 
been experienced. 


Harmonic Difficulties Limited 


It is worthy of note that while 
the 4,500 kva installed on distri- 
bution feeders in the Carolina dis- 
tricts was a small percentage of 
the system total of 36,585 kva, 
practically all of our harmonic 
problems were confined to this 
area. This can be attributed to 
two main factors. 

First, the nominal distribution 
voltage in this area was 2400 
volts, while in other areas where 
the greater bulk of the capacitors 
were installed, the nominal volt- 
age was generally 2300 volts. 

Second, the 2400 volt distribu- 
tion systems in this area are ener- 
gized through step down trans- 


former banks supplied from 33 kv 
transmission lines which in turn 
are supplied through step down 
transformer banks from our 110 
kv transmission system. 

This means that there are three 
transformations between the gen- 
erators and the 2400 volt feeders 
while in other areas there are 
either only one or two, and it is 
generally recognized that trans- 
formers are one of the most com- 
mon sources of harmonic frequen- 
cy voltages. 

In addition to harmonic condi- 
tions found in this area we were 
also confronted by the problem 
of operating the capacitor units 
at voltages exceeding the manu- 
facturers 5% overvoltage continu- 
ous rating. This was due to the 
fact that most of the distribution 
feeder voltages usually varied be- 
tween 2500 and 2600 volts, where- 
as the maximum continuous rat- 
ing of the capacitor units is 2520 
volts. These overvoltage condi- 
tions, of course, were aggravated 
by the capacitors themselves. 

On feeders having voltage reg- 
ulators this condition was taken 
care of by lowering the contact- 
making voltmeter setting to a 
value which would hold the max- 

(Continued on page 63) 











Test Data on Shunt Capacitors—Williamston District—Virginia Electric & Power Company 





Test Pole No. Bank *Volts *Volts *Volts Amps. 
No. Substation No. Units KVA** F-M M-S S-F _ Field 
1 Columbia 4269 0 0 126 125.5 127 — 
2 o” 3 45 126 124.5 127 15.5 
3 " 6 90 125.5 124.3 127.8 36.0 
4 " 0 0 127 125 127 — 
5 ” 9 135 125 126 126.2 47.5 
6 44 12 180 125 123.5 126 55.0 
7 ” 12 180 124 123 125 54.75 
8 Plymouth 3763 6 90(180) 132 131 128 30.5 
i) ” 6 90(0) 127 127 126 24.5 
10 Plymouth 3904 6 90(0) 126 123.5 124 22.5 
11 ” 6 90(90) 125 124 123 26.4 
12 ” 6 90(180) 125 126 122 26.5 
13 Plymouth 3970 6 90(180) 126.5 124.5 123 35.0 
14 ” 6 90(90) 124 126 123.5 31.5 
15 ” 6 90(0) 124 125 124 30.8 
16 Ahoskie 4576 6 90(180) 127 126 127 31.0 
17 ” 6 90(0) 126 126 127.5 28.5 
18 Ahoskie 944 12 #180(90) 126.5 127.5 128.6 56.2 
19 ” 12 180(0) 125 129 129.5 63.0 
20 Williamston 3424 3 45 (0) 122 125.5 125 12.5 
21 . 3388 6 90(0) 126 124.5 126.5 26.0 


*20/1 Potential Transformer Secondary. 
**Figures in par h indi 








KVA in capacitors energized at other points on same feeder. 





Amps. Amps. Apparent Per Cent 
Middle Street KVA Overload 
12.5 15.5 62.9 40% 
31.5 36.0 149.7 66.3% 
55.5 61.0 237.1 75.6% 
60.0 59.5 252 40% 
60.0 59.0 251.1 39.5% 
36.0 27.5 141.4 57.4% 
29.0 22.5 111.1 23.7% 
29.5 29.0 116.7 29.7% 
35.0 29.5 130.3 45% 
41.0 34.0 146.2 62.5% 
43.0 27.0 151.2 68.1% 
36.0 22.5 129.7 44% 
30.8 24.5 124.1 38% 
31.5 24.0 126.9 41% 
28.0 29.5 125.8 39.9% 
63.8 68.0 277.1 54% 
65.0 79.5 307.4 70.8% 
12.5 13.25 54.8 21.8% 


26.5 25.0 112.3 25% 
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O move the sun indoors . . . to bring into our 
homes, stores, schools, offices, and factories the 
kind of lighting that compares favorably with day- 
light... that has been the constant vision of General 
Electric lamp research scientists. 
Today the goal is closer than ever before... 
perhaps closer than many of us realize. And 


Some of these lighting tools will be available as soon 
as the requirements of war production have been met; 
some must await the development of manufacturing 
facilities; others require further study in research lab- 
oratories. 
The introduction of fluorescent lighting by 


BUY AN : 
neral Electri en new 
nae wine Ge ectric opened the door to a 


yet, we have only just begun to explore the BOND NOW! world of better lighting. Continued G-E re- 


possibilities of new lighting techniques. 


search will open the door much wider. 


Hear the General Electric radio programs: “The G-E All-Girl Orchestra” Sunday 10 p.m. EWT, NBC; “The World Today” news, every weekday 6:45 p.m. EWT, CBS. 
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FLUORESCENT RESEARCH 
LOOKS AHEAD 





THESE NEW ADDITIONS ALREADY ARE PLANNED FOR G-E’s POST-WAR FLUORESCENT LAMP LINE 


O make a complete line of lamps and the best 
lamp for every lighting need always has been the 
aim of General Electric lamp research. 
Numerous requests indicate that the lighting industry 
wants to know about new lamp developments as far in 


advance as possible. Looking toward the future, G-E 
sees the need for several new fluorescent lamps. 

As soon as Conditions permit, we expect to extend our 
line of G-E Mazda fluorescent lamps by offering the 
following new lamps: 





STRAIGHT TUBULAR 


LENGTH (INCLUDING SOCKETS) 


Approximately 33 ft. 
5V% ft. 
a 51f ft. 

” 71, —8 ft. 


APPROXIMATE OUTSIDE DIAMETER 





CIRCULAR G-E MAZDA F LAMPS 
(Announced December 27, 1943) 


MAXIMUM BULB DIAMETER 


sl,” T-10 20 
121,” T-10 30 
se * T-10 or T-12 40 


G-E MAZDA F LAMPS 


a APPROXIMATE BULB DIAMETER 
T-4 or T-5 
T-6 
T-8 
T-6 


APPROXIMATE WATTS 








G-E Lamp Research has been, and still is, at war. Be- 
cause of wartime restrictions, no production facilities 
for these lamps are at present available, and therefore 
no samples can be furnished. However, as soon as it is 
possible to estimate when such lamps can be manu- 
factured, we will give you further details and additional 
information as to transformers, ballasts, sockets, and 
other accessories. 
* * k 


No part of your business offers a better opportunity 
for immediate post-war profits than G-E Mazda lamps. 
The demand for better lighting will be tremendous. 
General Electric will be ready to supply the lamps 
and help you sell them. 


G-E MAZDA LAMPS 






















NEWS of the INDUSTRY 
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Florida Power & Light 
Wins Navy Service Award 


The Florida Power and Light 
Company on February Ist was sig- 
nally honored by the United States 
Navy with the “Award for Meri- 
torious Service”, the company hav- 
ing the distinction of being the 
third public utility in the nation to 
be so honored. 

Pointing out that public utility 
companies are not eligible for 
Army-Navy “E” awards but ex- 
pressing a desire to commend Flor- 
ida Power and Light Company 
members for their contribution to 
the war effort, Rear Admiral W. R. 
Munroe presented a scroll to the 
company and its employees. 

“In presenting this organization 
with the Navy’s Citation for meri- 
torious wartime service, I feel al- 
most as though this were a case of 

the Navy decorating its own,” de- 
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of the ceremony. Newspapermen estimated the crowd at 2, 


clared Admiral W. R. Munroe, com- 
mandant of the Seventh Naval Dis- 
trict of the U. S. Navy. The cere- 
mony, attended by hundreds of em- 
ployes and others, took place at the 
company’s power plant in Miami. 

“T have this feeling because the 
demands of a global war have short- 
ened as never before the gap be- 
tween American enterprise and in- 
dustry and the nation’s armed 
forces,’ Admiral Munroe continued. 
He said that the Axis had “learned 
—and to their utter sorrow—that 
free enterprise such as yours can 
gear itself overnight to the great- 
est ‘war effort the world has ever 
witnessed.” 

Admiral Munroe went on to say 
that the demands on the Florida 
Power & Light Company were 
tremendous and that no matter 
what the demand or the obstacle,— 
“You delivered, each and every one 


of you... Where we called for 
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Shown is part of the crowd which attended the ceremony of the presenta- 
tion of the United States Navy Citation for Meritorious Wartime Service 
to Florida Power & Light Company by Rear Admiral W. R. Munroe, Com- 
mandant of the Seventh Naval District. 

| pany’s Sunshine Chorus is presenting a vocal number just before the start 


Florida Power & Light Com- 
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Admiral W. R. Munroe, Command- 

ant of the Seventh Naval District, 

United States Navy, presents the Ci- 

tation for Meritorious Wartime Serv- 

ice from the Navy to McGregor 

Smith, president of Florida Power 
& Light Company. 


power, we got power and not— 
thank God—alibis.” He paid par- 
ticular tfibute to the manner in 
which employes of the company had 
done the work they had been called 
upon to do and indicated that the 
importance of that contribution 
was greater than might be real- 
ized. ; 

McGregor Smith, president of the 
company, and representative em- 
ployes of the company, received the 
scroll of the citation from Admiral 
Munroe and Mr. Smith made the 
acceptance reply. 

He said that the company had 
been able to merit the award from 
the Navy because each member of 
the organization had cooperated in 
doing his or her part. 

He pointed out that it was just 
such occasions as this that brought 
forcibly to the attention of mem- 
bers of an organization the import- 
ance and value of their work and 
acted as a spur to continued accom- 
plishment. 

Mr. Smith declared that nearly 
500 former employes of the com- 
pany have gone into the armed 


services of the country, and that 
the citation belonged to them, too. 
He paid further tribute to those not 
members of the company—its cus- 














tcmers its suppliers and allied in- 
dustries, and to local, state and fed- 
eral officials who had cooperated in 
the company’s war effort. 

He concluded his remarks by say- 
ing that each and every member of 
the company would consider the ci- 
tation an inspiration for future ef- 
forts and a reminder of responsi- 
bilities ahead. 

Leonard K. Thomson, mayor of 
Miami, acted as chairman of the 
meeting. In his introductory re- 
marks, he pointed out that to the 
best of his knowledge, Florida 
Power & Light Company was the 
third power company in the entire 
country to be honored with such an 
award. 


REA Rates Investigated 
By Oklahoma Commission 


Fear that some high officials in 
government agencies are trying to 
use the rural electric cooperatives 
to promote government ownership 
and control of the entire electric 
industry was expressed by George 
A. Davis, president, Oklahoma Gas 
and Electric Co., at the close of a 


hearing before the Oklahoma Cor- 
poration Commission. 

The company had filed with the 
Commission a proposed new avail- 
ability clause to its low preferen- 
tial rate schedule Pn-2a under 
which it wholesales electric current 
to REA cooperatives for resale in 
their various territories. The new 
clause proposed that this low pref- 
erential rate shall not apply to cur- 
rent furnished by cooperatives to 
towns of more than 250 population 
or to non-farm industries requiring 
transformer capacity of more than 
30 kva. 

At the close of a two days’ hear- 
ing the Commission took the appli- 
cation under advisement and order- 
ed, in the meantime, an investiga- 
tion by the commission general au- 
ditor into the earnings of the Ok- 
lahoma Gas and Electric Co., un- 
der its preferential rates to REA 
cooperatives. 

President Davis, of the Oklaho- 
homa Gas and Electric Co., told the 
Commission that up until recently 
his company had gotten along fine 
with REA cooperatives in Oklaho- 
ma. When some of these, however, 
began to extend their service to 


largest ever built for highway use. 


loads which are not considered 
rural, such as an airfield in Oklaho- 
ma, and to two cities of more than 
2,000 population each, Cleveland 
and Fairfax, he began to suspect 
that someone high in REA circles 
was attempting to push the private 
utilities out of their legitimate 
field and work hand in hand with 
socialistic elements which are try- 
ing to take over the private electric 
utilities under public ownership. 

Mr. Davis, and other witnesses 
who appeared for his company, tes- 
tified that the preferential rates 
made to REA cooperatives by his 
company average 8.5 mills per kwh, 
about one mill less than the average 
wholesale rates made to coopera- 
tives by private utilities in the 
country at large. This low rate was 
made because the company is in 
thorough accord with rural electri- 
fication in Oklahoma and desires 
in every way to help the REA take 
electricity to the farms in territory 
not now served by the Oklahoma 
Gas and Electric Co. and other pri- 
vate utilities. 

The proposed change in the sched- 
ule will continue this policy and will 
ecntinue to sell electric current at 





The complete sub- 











3,000-KVA MOBILE UNIT SUBSTATION — With war 
plants and military installations vitally dependent upon 
the continued flow of electric power, even a temporary 
shutdown of a distribution substation might have very 
serious effects. In order to prevent trouble or mainte- 
nance in permanent substations from causing long service 
outages, General Electric has built a complete 3,000-kva 
mobile unit substation, which is ready on a moment’s 
notice to be moved to any part of the system where emerg- 
ency power is required. This equipment is one of the 
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station includes the power transformer, high-voltage fuses 
and disconnecting switches, feeder oil circuit breaker, 
lightning arresters for both high and low-voltage circuits, 
and load-ratio-control equipment to regulate the low volt- 
age under load. This equipment can be used to trans- 
form power circuits of 33,000 or 13,200 volts on the 
high-voltage side, and circuits of 2,450, 4,400, 7,620 or 
13,200 volts on the low-voltage side. It can be used on 
approximately 60 permanent substations. 
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NORGE ''Line’’ for ’44 


Largest and most spectacular 
we have ever offered! 


The engineering skill and precision work- 
manship required to build intricate products 
to Army and Navy specifications illustrate 
the flexibility of the Norge manufacturing 
operations. The fact that Norge can produce 


so many and such a variety of products augurs 


well for the peacetime production of home 
appliances. The new knowledge, skill and 
techniques acquired while working for Uncle 
Sam will be reflected in the postwar products 
made available to Norge dealers when peace- 


time production is resumed. 
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we have ever offered! 


The engineering skill and precision work- 
manship required to build intricate products 
to Army and Navy specifications illustrate 
the flexibility of the Norge manufacturing 
operations. The fact that Norge can produce 


so many and such a variety of products augurs 


well for the peacetime production of home 
appliances. The new knowledge, skill and 
techniques acquired while working for Uncle 
Sam will be reflected in the postwar products 
made available to Norge dealers when peace- 


time production is resumed. 
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present low rates for resale by REA 
cooperatives for use on farms, for 
lighting and unrestricted use for 
farm power, but will require coop- 
eratives, where they resell to towns 
of over 250 population or to non- 
farm industries with loads of more 
than 30 kva, to pay the same rates 
as are applied to municipal planvs 
or private utilities who purchase 
current at wholesale from _ the 
O. G. & E. company for resale. 

If the cooperatives were permit- 
ted to receive the low preferential 
rate in larger towns and for sale 
te non-farm power users on their 
lines, this would constitute discrim- 
ination against customers of the 
O. G. & E., and of other electric 
utilities living in towns and would 
tend to run private utilities out of 
their own territory, he said. 

Attorneys for electric coopera- 
tives and the REA administration 
at St. Louis appeared and present- 
ed testimony against the proposed 
new availability clause, which they 
contended would have the effect of 
increased wholesale rates to them. 
They denied knowledge of any in- 
tention by cooperatives in Oklaho- 
ma to invade territory of private 
electric utilities and particularly 
of the Oklahoma Gas and Electric 
Co. They admitted that when they 
extended their lines into a town 
they give their residential members 
in such towns the same rates as are 
given the farmers. They contended 
that taking over of some towns of 
more than 250 population is neces- 
sary in order to secure enough gross 
revenue to enable them to serve 
farmers in the zone and meet their 
financial obligations to the Rural 
Electrification Administration 
which loaned them the money with 
which to build their lines. 


Oklahoma REA Limitations 


The Oklahoma rural electrifica- 
tion law limits REA cooperatives to 
rural communities and to towns 
having less than 1,500 population 
and which were not already being 
served with a central power plant. 
Witnesses for O. G. & E. brought 
out that both Cleveland and Fairfax 
are more than 1,500 in population 
and that they were being served by 
distribution lines owned by the Ok- 
lahoma Utilities Co. which bought 
its current wholesale from the O. G. 
& E. Co. It was developed that the 
REA cooperative in that territory 
obtained loans from the REA ‘to 
purchase the properties of the Ok- 
lahoma Utilities Co. 
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The Oklahoma Gas and Electric 
Co. sells electricity under its low 
preferential rate, known as Pn-2a 
to 11 REA cooperatives in Oklaho- 
ma. The company pioneered in 
rural electrification in Oklahoma 
for several years before REA came 
into existence and has extensive 
lines to farms in its territory. The 
company serves 204 towns in Ok- 
lahoma, has 180,000 customers, and 
pays more than $4,000,000 annually 
in taxes, while the electric coopera- 
tives are tax-free. 





Civilian Goods Production 
Discussed by WPB Chairman 


Chairman Donald M. Nelson has 
issued a statement that the War 
Production Board is examining with 
leaders of various consumer goods 
industries the problems that will 
arise when the time comes for 
transition back to peace-time pro- 
duction. 

Mr. Nelson-said that these dis- 
cussions, which are being held with 
the members of a number of WPB 
industry advisory committees, and 
which will be supplemented by 
meetings with labor groups, are 
bused on these premises: 

1. There can be no immediate re- 
sumption of the manufacture of 
consumer goods, because military 
programs still have first call on the 
nation’s resources and neither man- 
power, manufacturing facilities nor 
component parts for large-scale 
consumer goods. production are now 
available. 

2. Nevertheless, it is essential to 
make plans now so that when the 
proper time does come the transi- 
tion from a war economy to peace- 
time production is as smooth, as 
rapid and as fair as possible. 

3. Collection of facts and full, 

frank discussion with industry and 
labor of the difficult problems in- 
volved is a necessary part of such 
planning. 
_ A good example of the form these 
discussions are taking, Mr. Nelson 
said, is provided in the meeting 
held last week with members of the 
Domestic Laundry Equipment In- 
dustry Advisory Committee. 

L. R. Boulware, WPB Operations 
Vice Chairman, opened this meet- 
ing by emphasizing that there can 
be no early change in the present 
situation—which permits no manu- 
facture of domestic laundry equip- 
ment—and explained the reasons 
for this fact: that surpluses of ma- 
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terials, facilities and manpower are 
“spotty” and that small forgings, 
castings, bearings and electric mo- 
tors are still in greatly inadequate 
supply. He also called attention to 
the fact that 800,000 more men will 
be drafted before the middle of the 
year and warned that labor short- 
age is apt to be a controlling factor 
even after the position in respect to 
components has eased. 

“But we must plan for the fu- 
ture’, Mr. Boulware said, “and that 
is why we have asked you to meet 
with us to consider some of the 
problems. While there is no possi- 
bility of the resumption to manu- 
facture of washing machines for 
general civilian distribution in the 
immediate future, we must never- 
theless continue the study we have 
been making together in these 
meetings in an effort to arrive ata 
plan which, when the time does 
come, will enable the washing ma- 
chine industry to start up with both 
the least delay in providing jobs for 
the then released war workers and 
with the shortest possible interval 
between the starting of production 
and the making of the finished ma- 
chines available to the general 
public. 

“In no other way than by these 
careful deliberations ahead of time 
can we remove, one by one, the prob- 
lems that would otherwise surprise 
and confuse us on the day when 
production of washing machines 
can be resumed”, 

Some of the problems developed 
at the meeting were these: 

1. To what extent should Govern- 
ment controls continue beyond the 
end of the war? 

This problem is extremely in- 
volved. The position in respect to 
war contracts in the industry varies 
with almost every manufacturer. 
Some have contracts which will con- 
tinue, as one industrialist put it, 
“until the last Jap stops wiggling”, 
while others may be terminated 
much earlier. A manufacturer in 
the aircraft program, for instance, 
is likely to be fully occupied until 
the Pacific war has been won. 

2. How can the resumption of 
peace-time production be handled 
so as to be fair to those whose con- 
tinuing war contracts prevent them 
from returning promptly to the 
manufacture of washing machines? 
This, of course, is a problem com- 
mon to all industries producing con- 
sumer durable goods. 

3. Assuming that the return to 
peace-time production is gradual, at 


















INDUSTRIAL TROL-E-DUCT BRINGS 
POWER CLOSE TO THE TOOL 


In these days of fast-moving production 
lines and frequent changeovers, war plants 
must have a movable source of power for 
portable tools. 

Only Industrial Trol-E-Duct can fully meet 
this need. Here, the source of power moves 
right along with the tool and the tool moves 
right along with the work. 

Gone are the hazards and interruptions 
caused by fixed plug-in points. With Indus- 
trial Trol-E-Duct, safety goes up, production 
time goes down and extensive savings are 
effected in wiring and other fixed equip- 
ment. 

Because of its special enclosed design it 
is ideally adapted to crane and hoist appli- 
cations in place of the dangerous open 
trolley wire. 

Write for descriptive folder giving com- 
plete details. 


BullDog’s new “T” type sliding 
disc trolley conserves critical 
material without any sacrifice 
of operating effectiveness. 


ELECTRIC proDUcTS co. 


. Pk. Annex How power follows the tools 
pattie in another big war plant build- 
gullDoo Electric pe ing wings for combat planes. 
Canada, Lid., Toronto 

. eng Offices 
Field Engineering 


in All Principal Cities 


Box 177, R 
Detroit 32- 


In addition to its three famous lines of Bus Duct, BUStribution DUCT for “plug-in” power, Universal Trol-E-Duct for flexible lighting 
and Industrial Trol-E-Duct for movable “loads,” BullDog Electric Products Company manufactures a wide line of other products for power 
distribution and control, including Vacu-Break Safety Switches, SaffoFuse Panelboards, Circuit Master Breakers and Switchboards. 
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what rate can the industry profit- 
ably resume production—or at what 
rate would resumption be under- 
taken even without a profit? This 
question is complicated since it 
varies with the varying overhead 
position in different firms, with in- 
creased cost of both materials and 
labor, and with the prices at which 
products may be sold. 

4. Should the entry into a given 
field of manufacturers who have 
not previously been engaged in that 
particular business be regulated, 
and, if so, how? Many of the 
manufacturers present felt that it 
would be highly unfair if new firms 
were allowed to enter the washing 
machine industry at a time when 
many or most of the old manufac- 
turers in the industry were still 
engaged on war work. 

“No attempt was made to reach 
decisions or conclusions about these 
points at this meeting”, Mr. Nelson 
said. “What we sought primarily 
was a free and full discussion of 
these problems—to bring them out 
in the open, both in order that we 
in WPB could see precisely how 
they appear to industry, and in 
order that the people in industry 
may themselves get a better under- 
standing of the many complex fac- 
tors that will be involved in the 
transition picture’. 





Georgia Power Plans 


New 100,000 Hp Unit 


Plans to build a new $4,000,000 
power plant were announced rec- 
ently by the Georgia Power Com- 
pany. The new power plant will 
be an addition to the company’s 
Plant Atkinson, located on the 
Chattahoochee River, near Atlanta. 

P. S. Arkwright, president of 
the company, said that approval 
of the War Production Board will 
be required before the project can 
be undertaken. The company is 
ready. to begin work as soon as 
priorities are granted. 

The new power unit will add 
100,000 horsepower of electric gen- 
erating capacity to Plant Atkinson’s 
present capacity of 200,000 horse- 
power, making it one of the largest 
steam-operated power plants in the 
scutheast. A year and a half will 
be required for its construction. 

Plant Atkinson now produces 
three million kilowatt hours of elec- 
tricity every day under full opera- 
tion, and the addition will increase 
its maximum output to 4,500,000 
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kilowatt hours a day. This is 
equivaient to almost half of the 
present requirements of the Geor- 
gia Power Company system. 

Mr. Arkwright, in announcing 
the power company’s decision to 
construct the new generating unit, 
said: 

“Plant Atkinson’s proposed new 
unit is primarily a war project. 
As long as the war lasts we have 
got to be prepared for power de- 
mands which continue to increase. 

“While all of us hope the war 
in Europe will be over by the sum- 
mer of 1945, when this new plant 
will go in service we cannot as- 
sume with certainty that it will 
be over. We must prepare for fu- 
ture power needs on the basis that 
the demand will continue to in- 
crease as the war lasts and that the 
war may last a long time. In the 
power business we must plan ahead 
for the worst that can happen. 

“However it can be said that 
Plant Atkinson will be here after 
the war is over and its power pro- 
duction, including this new unit, 
will be required to meet Georgia’s 
postwar industrial needs. 

“This compuny recently made a 
survey to determine how the end 
of the war will affect Georgia in- 
dustries. Our conclusions, based 
on this survey, are that Georgia 
will have no major reconversion 
job to do. Consequently, there 
should be no sharp falling-off of 
industrial activity. Most of the 
manufacturing plants, and this ap- 
plies especially to the textile indus- 
try, will be able to resume manufac- 
ture of peacetime goods without 
delay. Thus we expect the need for 
electric power by manufacturing 
plants to continue at a high level 
after the war.” 


Plant Extensions Announced 
By Eastern Shore Company 


Enlargement of the generating 
facilities and improvement of its 
transmission and distribution sys- 
tem is to be undertaken by the 
Eastern Shore Public Service Com- 
pany at a cost of $1,725,000 Lewis 
Payne, president of the company, 
announced recently. 

Approval has been given by the 
firm’s board of directors, he said, 
to installation of an additional 7,500 
KW turbo generating unit at 
Vienna. Present capacity of the 
plant is 19,000 KW. The plant ex- 
pansion will include additional 
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boiler facilities, plant and other 
incidental improvements. 

Betterments proposed for the 
transmission and distribution sys- 
tem, he said, include not only ex- 
tensions required to supply new 
customers as they request service, 
but also the building of additional 
transmission lines, rebuilding and 
improvement of others, and change 
over of some for operation at 
higher voltage to gain increased 
capacity. 

Automatic high voltage oil 
switches are planned for installa- 
tion at Cambridge tov provide for 
better utilization of the two trans- 
mission lines supplying electric 
service to that community. 

Other improvements, Mr. Payne 
said, will be undertaken to increase 
the capacity and to improve the 
continuity of service and voltage 
condition throughout the system. 





Oklahoma Utility Announces 
Million Dollar Program 


R. K. Lane, president, Public 
Service Company of Oklahoma, 
Tulsa, has announced a $1,000,000 
construction program for his com- 
pany for 1944. Purpose is to pro- 
vide additional electrical facilities 
for war industries and consumers 
of 133 communities in eastern Ok- 
lahoma. 

The output of electricity of the 
tirm increased 54 per cent in 1943 
over the previous year. Of the total 
cutput, 61.5 per cent was used by 
war plants and for war industries. 
Mr. Lane reported that at no time 
was there a single delay in serving 
these industries because of lack of 
power. 





Greenlee Plans Postwar 
Merchandising Program 


Recognizing that it may not be 
long before their distributors and 
dealers will again have a real mer- 
chandising job to do, Greenlee Tool 
Co., Rockford, IIl., has launched a 
new advertising and merchandising 
program. Since almost all the com- 
pany’s output now is required for 
war purposes, the program fs aimed 
to pave the way for new marketing 
conditions as they develop. In- 
creased national advertising, new 
product developments, new packag- 
ing, displays, merchandising me- 
thods and sales helps for distribu- 
tors and dealers are included in the 
plans. 
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FRIGIDAIRE’S 






New Enlarged Dealer Program for 1944 


To help dealers build good will with future prospects; maintain 


their Frigidaire identity; and keep essential equipment in operation 


NEW “HOW TO 
DO IT” ADS IN 
WOMEN’S 
MAGAZINES 


30 MINUTE 
SOUND MOVIE 
FOR GROUP 


NEW FROZEN 


FOOD PACKAGING 
KIT AND HELPFUL 
INSTRUCTIONS 


“DEPENDABILITY” 
ADS IN NATIONAL 


NEW HELP TO 
SERVICING 
DEALERS 


NEW ADVERTISING is addressed to 
millions of postwar prospects for electric re- 
Sipenaies, ranges, water heaters, commercial 
refrigeration and air conditioning equipment. 


Continuing last year’s successful campaign, 
a new series of ‘‘\down-to-earth’’ Frigidaire 
messages in women’s magazines, newspaper 
supplements, key city newspapers, farm and 
small town publications will offer refrigerator 
users timely, practical help with wartime food 
and refrigeration problems. 


Additional advertising in a long list of 
national weeklies and business papers 
will stress the dependability of Frigidaire 
products; and register with readers that 
the name ‘Frigidaire’ on a refrigerator, 
fange, or on any equipment is a depend- 
able guarantee of user satisfaction. 


NEW AID will be offered home econo- 
mists, teachers and group leaders in their 
own publications. These aids include 
specialized information on timely refrig- 
eration subjects; helpful, informative 
booklets; and the popular sound movie 
How to Get the Most Out of Your 
Refrigerator.” 


2 NEW FREE BOOKLETS will be 
Provided for Frigidaire dealers to help 
€m maintain contacts with Frigidaire 


ce 


in War Production 


GENERAL MOTORS 


WEEKLIES 


Conservation a 
ips ca 

ree toa. | 

po 
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NEW BOOKLETS 


users and to capitalize on national adver- 
tising ! 

One is a companion booklet to Wartime 
Suggestions, 6% million copies of which were 
distributed in 1943—5% million by Frigidaire 
Dealers! It will be larger, more colorful; will 
contain new, more detailed information on 
refrigerator care and use. Another new book- 
let will help users of commercial and air 
conditioning equipment ‘solve their wartime 
care and maintenance problems. 


NEW WRAPPING MATERIALS will help 
the Frigidaire Dealer identify himself with the 
important Home Freezer business. A new, 


FRIGIDAIRE 


Division of 


For Excellence 


DAYTON 1, OHIO + LEASIDE, ONTARIO 
Peacetime builders of 


ELECTRIC REFRIGERATORS + RANGES + WATER HEATERS 


HOME FREEZERS +. ICE CREAM CABINETS 


COMMERCIAL REFRIGERATION + AIR CONDITIONERS 


BEVERAGE, MILK, AND WATER COOLERS 
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TO HELP 
USERS 





unique Frozen Food Packaging kit, distributed 
through Dealers, will provide an important 
service to Frigidaire Home Freezer users. It 
includes quantities of approved wrapping 
materials; complete packaging instructions; 
and a helpful Inventory Record Book. These 
materials supplement the recently released 
Home Freezer booklet that gives Frigidaire 
users complete instructions on the prepara- 
tion, wrapping and storage of foods for 
home freezing. 


NEW AID FOR SERVICE DEALERS is 
the purpose of a comprehensive Frigidaire 
plan based on greatly expanded factory facil- 
ities for parts manufacture and parts dis- 
tribution; help with vital manpower prob- 
lems. Training materials for beginners 
and veterans are unique, practical. A new 
“‘preventive service’ program helps make 
fullest use of available manpower. 


BUILDING FOR THE FUTURE, Frigi- 
daire is now developing a backlog of 
sales opportunities for a// Frigidaire 
products that will benefit every Frigidaire 
Dealer when Victory is won. 


- 


Listen to GENERAL MOTORS SYMPHONY 
OF THE AIR, Every Sunday Afternoon, 
NBC Network 
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The announcenient was made by 
R. J. Samuelson, sales manager, and 
R. E. Brightup, advertising man- 
ager, key men on a planning com- 
mittee responsible for directing the 
new activities. 

Greenlee’s initial move was the 
appointment of an _ advertising 
agency, Howard H. Monk and Asso- 
ciates, of Rockford, who are repre- 
sented on the company’s planning 
committee and who are consulting 
on all phases of the plan. George 
L. Kane is account exetutive. 

A stepped-up advertising cam- 
paign is aimed at putting greater 
promotion than ever before behind 
the Greenlee name which has been 
established as a high quality line in 
the tool business for over 60 years. 

Greenlee tools are distributed 
through hardware wholesalers, elec- 
trical distributors and mill supply 
houses. 


Norge Plants Win New 


Wartime Service Awards 


Along with the announcement 
that the company’s plant in Muske- 
gon Heights, Mich., has received a 
star for its Army-Navy “E” flag 
because of “outstanding perform- 
ance” in war production, Norge 
Division of Borg-Warner Corpor- 
ation received a telegram from Re- 
public Aviation Corporation com- 
mending the company for the part 
it has played in making possible 
large scale production of the fa- 
mous Thunderbolt fighter planes, 
it was announced recently. 

“Your accomplishment in deliv- 
ering assemblies for P-47 Thunder- 
bolts right up to schedule is greatly 
appreciated,” was the wired mes- 
sage of Alfred Marchev, president 
of Republic to Howard E. Blood, 
president of Norge. 

The telegram added that “your 
willingness to meet unusual prob- 
lems as they develop has been dem- 
onstrated time after time” and con- 
tinued: 

“Needless to say, the cooperation 
of your organization has been a 
tremendous help in building Thun- 
derbolts for the Army at a time 
when every plane counts in keeping 
casualties to a minimum and soft- 
ening the defenses of our enemies.” 

Commenting on Norge’s third 
voluntary and “substantial” price 
reduction in the cost of Thunder- 
bolt assemblies Mr. Marchev wired 
that this was “performance beyond 
the line of duty.” 
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WPB Regulations Affect 
Electrical Industry 


Production of domestic electric 
flat irons for civilian use, prohibit- 
ed since May 31, 1942, is permitted 
te be resumed on a limited basis in 
plants where labor is available and 
where there will be no interference 
with existing or potential war con- 
tracts, the War Production Board 
announced February 24. 

Production will be controlled 
under a new supplementary limita- 
tation order (L-65-a), issued Feb- 
ruary 24, 1944. 

As announced previously, the pro- 
gram for this year includes 2,000,- 
000 irons for civilians and 76,000 
for the Army, Navy, Maritime 
Commission, Lend-Lease, and For- 
eign Economic Administration. 
Both automatic (temperature con- 
trolled) and non-automatic electric 
irons will be made. 

In comparison with the peak pro- 
duction of 5,000,000 irons in 1941, 
the number of‘irons to be manufac- 
tured this year is small. It will be 
sufficient only to alleviate the pres- 
ent acute shortage. 

Electric irons for civilians will not 
be rationed. They will be distrib- 
uted equitably through normal 
channels and consideration will be 
given by manufacturers to condi- 
tions rsulting from wartime popu- 
lation changes in various areas of 
the country . In case of emergency 
needs, WPB may direct the distri- 
bution of specified quantities of 











irons from any manufacturer’s pro- 
duction. 

Few of the new irons will ap- 
pear in retail stores before the mid- 
dle of the year. Before production 
can begin, production quotas must 
be assigned and materials allocated 
by WPB to manufacturers qualified 
to participate in the program. Not 
until then can production be set up. 

* * * 

Distributors’ purchase orders for 
electrical wiring devices and electric 
fuses that bear preference ratings 
assigned on WPB Form-547 (for- 
merly PD-1X) must be filled after 
February 12, by manufacturers as 
though they were rated AA-2X, the 
War Production Board announced 
recently. 

Such purchase orders, regardless 
of their actual ratings, are to be 
treated in manufacturers’ delivery 
schedules as though they had been 
assigned AA-2X ratings when orig- 
inally placed. However, they may 
not be scheduled for delivery ahead 
of other purchase orders with 
AA-2X or better ratings placed 
before December 30, 1948. 

This action is taken by Direction 
1 to L-161 (electric fuses) and to 
I,-277 (electrical wiring devices). 

A change was recently made in 
the level of ratings granted to dis- 
tributors of fuses and wiring de- 
vices covered by the orders. These 
new directions are designed to re- 
rate purchase orders that had been 
assigned ratings before this change. 
Without such automatic re-rating, 








SR athe 


“I can always tell when J. B. disapproves of a government ruling.” 
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HERE'S WHAT THE 1944 CONSERVICE SCHOOLS OFFER 
YOUR NEW AND OLD SERVICE PEOPLE 


With the service situation more critical than ever, you need plans to handle 
NSERVICE the load and fulfill the aims of the National Appliance Conservation Program. 


Wedlinaghouse 
C0 
wig The 1944 Conservice Schools are exactly tailored to fit these requirements. 
THEY’RE QUICK—packing a course of service instruction into 
16 hours. 
THEY'RE THOROUGH—using actual working parts to explain 
the operation and maintenance of all Westinghouse appliances. 
THEY'RE DRAMATIC—keeping interest sustained every second 
with action demonstrations, lively films, discussion, and infor- 
mative quiz tests. 
Your service people, new and old, are free to take all or any part of the course. 
They'll come away from the school better trained for the job and with a keener 
appreciation of the vital part they’re playing on the home front. 
Your Westinghouse Appliance Distributor will let you know on which dates 
schools will be held in your territory. 














BETTER CARE | LESS REPAIR 


Tune in on John Charles Thomas, NBC, Sunday, at 2:30 P.M., E.W.T. Also hear the new ieptinghouse radio program 
on Blue Network every Monday, Wednesday and Friday at 10:15 P.M., E.W.T. 


CStINGHOUSE Ease Home Apoliances 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 


soo Sana RRR ERT 
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a great deal of paperwork would 

have been required in reprocessing 

the old purchase orders individually. 
* * * 

The War Production Board re- 
ports that members of the Domes- 
tic and Commercial Electric Fan In- 
dustry Advisory Committee have 
emphasized that no production of 
electric fans for retail sale to civ- 
ilians can be resumed, and produc- 
tion of fans for essential industrial 
and hospital purposes cannot be 
increased enough to meet the de- 
mand under present restrictions. 

Committee members said that the 
industry cannot be re-opened for 
civilian production without detri- 
ment to the war work in which the 
industry is engaged. 

They recommended, however, that 
limitations on materials needed by 
the industry be relaxed sufficiently 
to permit the carrying out of a war 
emergency program for the produc- 
tion of 100,000 fans this year to 
fill military and export orders and 
us much of the essential industrial 
and hospital demand as possible. 

* * * 


Acting to assure increased food 


’ production in areas dependent upon 


irrigation systems, the Office of 
War Utilities has provided for ex- 
tensions of electric power to water 
pumps that serve to irrigate at least 
5 acres of land each. 

Supplementary Utilities Order 
U-l-i, as amended, sets forth the 
conditions under which such elec- 
trical connections may be made. An 
applicant must secure from his 
County Agricultural Conservation 
Committee a certification to the ef- 
fect that he is eligible under the 
terms of the new order and that in 
the opinion of the committee the 
connection requested will result in 
a substantial increase in farm pro- 
duction. This certification must 
accompany the application to be ad- 
dressed to the utility company 
which will supply the power. 

A limitation of $1500 is imposed 
on any extension of service which 
may be: made. Other restrictions 
confine new connections to consum- 
ers owning electrically driven irri- 
gation pumps of at least 25 gallons 
per minute capacity and to those 
who can obtain such a pump with- 
out priority assistance or to whom 
a preference rating of AA-5 or bet- 
ter has been assigned for the de- 
livery of one. 

* * & 

A limited number of domestic 

electric ranges are expected to be 
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“Yes, dear, I’m wrapped up in a research job the nature of which can- 
not be disclosed at the present time for reasons of security.” 


made available for essential civil- 
ian needs in the third and fourth 
quarter of 1944, the War Produc- 
tion Board has announced. 

Plans for carrying out a special 
war emergency program for the 
production of 22,000 domestic elec- 
tric cooking stoves per quarter to 
meet the most essential needs of 
the armed services, hospitals, and 
Federal Public Housing Authority 
and Federal Housing Administra- 
tion public housing projects and to 
provide essential replacements for 
civilians have been discussed with 
members of Domestic Electric 
Range Industry Advisory Commit- 
tee. This total includes 17,000 
ranges to meet the requirements of 
the Office of Civilian Requirements 
and FHA and 5,000 ranges for mili- 
tary, export, and FPHA require- 
ments. 

* x * 

Electrical wiring devices and 
fuses should be sold to retail cus- 
tomers without any kind of priority 
rating, WPB’s Wholesale and Retail 
Trades Division states, to clear up 
a misunderstanding on the point. 

Dealers and repairmen may or 
may not employ CMP Regulation 
9A to obtain these items from 


wholesale distributors, but no retail 
customer rating is necessary in 
either case. 

Under present rulings, wiring de- 
vices and fuses may flow freely 
from the wholesale level, through 
the retailer, to the consumer, the 
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only required rating being that as- 
signed to the wholesaler on WPB 
Form 547, formerly PD-1X. How- 
ever, if he chooses, a dealer as re- 
pairman may obtain his own goods 
from the wholesaler by means of a 
rating assigned under CMP Regu- 
lation 9A. 


* * * 


The War Production Board has 
prohibited the use after April 1 
of vulcanized fibre tubing in the 
manufacture of non-renewable elec- 
tric fuses except under specified 
conditions. This type of tubing is 
required by the Navy, on account 
of its unusual operating conditions, 
and the supply is not sufficient to 
meet both Navy and other require- 
ments. The prohibition, effected by 
issuance of order L-161 as amend- 
ed, is designed to conserve the sup- 
ply for current Navy needs and 
other uses. 

Paper has been used for a num- 
ber of years by several manufactur- 
ers in tubing for fuses under 60 
amperes. These fuses pass Under- 
writers’ minimum standard tests 
and operate satisfactorily at 250 
volts where they are used commer- 
cially and industrially. 

Vulcanized fibre tubing may be 
used only in the manufacture of 
(1) fuses for the Navy; (2) fuses 
rated 61 amperes or more; (3) 
fuses rates 600 volts or more; (4) 
time delay non-renewable cartridge 
fuses; and (5) fuses (other than 
midget type) for direct applica- 
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tion of 440 volt A. C. circuits on 
ships of the U. S. Maritime Com- 
mission or the War Shipping Ad- 
ministration. 

* ” * 

The effect upon the fluorescent 
lighting fixture industry of possi- 
ble relaxation of restrictions on the 
use of metal in its products was 
reviewed by members of theFluor- 
escent Lighting Fixture Industry 
Advisory Committee at a meeting 
with Government officials in Wash- 
ington, the War Production Board 
reported recently. Other topics dis- 
cussed at the meeting were the sup- 
ply of fluorescent lamps for re- 
placement and new fixtures, and 
the ballast and transformer situa- 
tion. 

The demand for small transfor- 
mers needed for combat equipment 
is very heavy, the Committee was 
informed. These transformers and 
those used for fluorescent lighting 
fixtures are made by the same 
manufacturers, and production can- 
not be increased substantially be- 
cause of the limited supply of man- 
power with the necessary skill to 
make either type. These factors 
limit the supply of transformers 
and ballasts for lighting fixxtures. 

Fluorescent lamps are available 
in sufficient quantities to take care 
of demand for replacements and for 
new fixtures, provided that the pro- 
duction of new fixtures continues 
at the present rate. But any rapid 
large-scale increase in lamp produc- 
tion is not possible because of the 
scarcity of certain components and 
the limitations imposed by present 
production facilities. 

The use of substitute materials 
as a wartime measure has resulted 
in many cases in inferior products, 
and. WPB is making studies relat- 
ing to future adjustments in limi- 
tation orders which now require 
the use of substitute materials, the 
committee was informed. The 
Lighting and Fixtures Section of 
the Building Material Division has 
been asked to present data. 

Various industry problems which 
will arise from a return to metal 
reflectors for industrial fluorescent 
lighting fixtures and the removal 
of the restrictions on the weight 
of metal in fixture construction 
were discussed. Government offi- 
cials and industry members review- 
ed in particular the time required 
tc revert to unrestricted metal con- 
struction, and the disposal of inven- 
tories of fixtures made with sub- 
stitute materials. 


o 
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If you sold PROCTOR 


Automatic Electrical 


Appliances before the war... 





..» NATIONAL AOVERTISING 
HELPED YOU SELL. Today with 


“nothing to sell,” Proctor continues its 
national advertising. When Victory comes, 
your customers will know the Proctor name 
better than ever ...and more than ever, 
they'll want Proctor products! 


TOMORROM... 


You'll want to sell the Proctor Appliances 
for which, right now, this advertising is 
already building up demand. Meanwhile 
let’s all “Back the Attack” with War Bonds. 


ROCTOR 


NEWSMAKERIN APPLIANCE MERCHANDISING 
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PROCTOR ELECTRIC COMPANY—DIVISION, PROCTOR & SCHWARTZ, INC, 
PHILADELPHIA 40, PENNSYLVANIA. 
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PERSONAL NOTES 


About Men You Know 


William J. Massey has been ap- 
pointed general lamp sales man- 
ager of the Westinghouse Lamp 
Division with headquarters at 
Bloomfield, N. J., according to an 
announcement by Ralph C. Stuart, 
manager. In his new position, Mr. 
Massey will have charge of all 
lamp sales activities of the Lamp 
Division including district sales 
offices; the illuminating engi- 
neering, commercial engineering 
and advertising departments. 





W. D. Massey 


Mr. Massey has been associated 
with the commercial activities of 
the Lamp Division since 1907. In 
1914, he was appointed assistant 
to the sales manager and in 1923 
became Northeastern district 
manager with headquarters in 
New York. Appointed assistant 
sales manager in 1938, Mr. Massey 
came to the Bloomfield Works in 
1941, when sales headquarters for 
the Lamp Division were trans- 
ferred there from New York. 

* %* 

Frank E. Wolcott, Jr. was elect- 
ed president and Wesley R. Becher 
was elected vice-president and 
general manager of the Silex Com- 
pany at a meeting of the board of 
directors held Saturday, February 
19th. Clayton R. Burt was elected 
to the board of directors of the 
company. He is chairman of the 
board of Niles-Bement and Pond 
Company, and a director of Arrow- 
Hart and Hegeman Company, the 
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Hartford, Connecticut Trust Com- 
pany and the West Hartford Trust 
Company. 

Mr. Wolcott has been connected 
with the company more than 10 
years and has been vice-president 
since 1942. He is at present in 
government service. 

Mr. Becher has been associated 
with the Silex Company for 13 
years and has been vice-president 
since 1935 and has been active in 
all phases of the company’s busi- 
ness. 


¢ fF 


Richard P. (Dick) Smith, vice- 
president of the W. R. C. Smith 
Publishing Company, publishers of 
ELECTRICAL SOUTH, who has been 
on leave of absence for the last 
year and a half, serving in the Ar- 
my, has been promoted to Maior. 
He is a regional field officer for 
National Headquarters of the Se- 
lective Service System. 

* %* 


Claude J. Hendon has been ap- 
pointed district manager of the 
Southeastern District of the Gen- 
eral Electric Company’s Electron- 
ics Department, according to an 
announncement by A. A. Brandt, 
general sales manager for the de- 
partment. Mr. Hendon will have 
his headquarters at the company’s 
Atlanta, Ga., office in the Red 
Rock building. 

Born in Carroll County, Ga., Mr. 





Claude J. Hendon 
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Hendon attended Georgia School 
of Technology and Chicago Uni- 
versity before joining the Georgia 
Power Company in Atlanta in 1923 
in the sales department. In 1927, 
he was employed by the Edison 
General Electric Appliance Com- 
pany of Atlanta, and a year later 
transferred to Chicago to become 
assistant sales manager for small 
appliances for the company. Mr. 
Hendon was made district man- 
ager for the G. E. Appliance and 
Merchandise Department at At- 
lanta in 1932. Two years later he 
moved to Bridgeport, Conn., where 
he became manager of the Heat- 
ing Devices Section of the Ap- 
pliance and Merchandise Depart- 
ment. In 1940, Mr. Hendon be- 
came a vice president of the Silex 
Company, at Hartford, Conn., and 
in 1943 returned to Atlanta to 
manage the southeastern district 
of the National Housing agency. 
* * 

Miss Margurette Reinhart, of 
Boise, Idaho, has been appointed 
director of Universal’s newly or- 
ganized Laboratory of Modern 
Living, it has just been announced 
by Landers, Frary & Clark. 





Margurette Reinhart 


Winner of the 1942 Laura Mc- 
Call Award for her outstanding 
contribution to the advancement 
of electrical living while serving 
as home service director of the 
Idaho Power Company, at Boise, 
Miss Reinhart is widely known 
for her excellent work in the elec- 
trical field. The award was pre- 
sented in recognition of her work 
in organizing and directing the 
Home Service Department of the 
Idaho Power Company in a unique 
consumer educational campaign 
designed to develop broad appli- 
cation of electric power on farms. 

Among her new duties as direc- 
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IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 


CRESCENT 


Genuine 


ABC 


Armored 
Bushed 
Cable 


NOW AVAILABLE 


CONDUCTORS — flame _ retarding, 
printed showing size, type of insula- 
tion and voltage. 
INSULATING BUSHING — easy to 
insert, as paper unwraps from under 
both ends of armor to make room for 
the bushing. 
STEEL ARMOR — Low resistance, 
electrogalvanized for permanence. 
Thoroughly tested at several stages 
of manufacture, and receiving a final 
test of 2000 volts between conductors 
and armor. 


tor of the Universal Laboratory 
for Modern Living, will be the 
training and instructing of staff 
assistants in the Universal Lab- 
oratories for field work after the 
war in connection with selling and 
demonstrating Universal appli- 
ances. She will also be responsible 
for the preparation of appliance 
instruction material, cook books, 
and printed matter relating to the 
use and care of Universal appli- 
ances. 
* * 

Jack H. Frohlich, widely known 
for many years in the household 
appliance field, has returned to 
Norge Division of Borg-Warner 
Corporation as promotion man- 
ager, it has been announced by 
M. Glenn O’Harra, vice-president 
in charge of sales. Mr. Frohlich’s 
headquarters will be in the De- 
troit offices of Norge. 


Jack H. Frohlich 


Mr. Frohlich returns to Norge 
from Indianapolis where he served 
as district manager of the War 
Production Board. 

Mr. Frohlich first joined Norge 
in 1981 when he organized and 
directed the company’s first big 
national promotional program, Mr. 
O’Harra said. 


* * * 


C. V. Cheney, electrical engi- 
neer, until recently electrical sup- 
erintendent at the Marine Base at 
Camp Lejeune, N. C., has just op- 
ened a business at Jaeksonville, 
N. C., which will operate under 
the name of Cheney Electric Sales 
Company. During the construc- 


CRESCENT has unexcelled facilities for 
the complete manufacture of Armored 
Bushed Cable in all its steps. When 
you buy Crescent A.B.C. ARMORED 
BUSHED CABLE you buy the best. Do 
not be satisfied with any substitute. 


CRESCENT INSULATED WIRE & CABLE CO. 


CRESCENT 


WIRE and CABLE 


) Factory: TRENTON, N. J. — Stocks in Principal Cities 
tion of the Camp Lejeune Marine 
SOUTHERN REPRESENTATIVES 


mst, near Jacksonville, Chensy = ATLANTA, GA NEW ORLEANS, LA DALLAS, TEXAS 
on — 1 an the pene Ce Edgar E. "Dawes Paul Hogan, "he. i M. C. Huie Co. 
he ve , Pap a anes pens aspen << 312 Rhodes Bidg. 823 Perdido St. 707 Thomas Bldg. 

ed as electrical superin- —=-_ RUBBER POWER CABLES @ VARNISHED CAMBRIC CABLES 


tendent. 


ORED CABLE @ CRESFLEX NON-METALLIC SHEATHED CABLE @ SERVICE ENTRANCE CABLE @ BUILDING WIRE @’ 
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NEW EQUIPMENT 


and MATERIALS 





Electronic Heaters 


A line of electronic heaters for 
high-frequency induction heating of 
metal parts for brazing, soldering, 
and selective heat treating has been 
announced by the Industrial Heating 
Division of the General Electric Co. 
Essentially power oscillators which 
convert 60-cycle power to _high- 
frequency power at approximately 
500,000 cycles, the electronic heat- 
ers are available in two standard 
sizes—one having an output of 5 kw 
and the other an output of 15 kw. 

The design of the new line is 
based on experience with more than 
100 installations of these heaters in 
General Electric’s own plants. Simple 
circuits are employed and the neces- 
sary electronic tubes, controls, and 
other equipment are arranged in com- 
pact,’ completely enclosed cabinets. 
The use of conservatively rated ele- 
ments reduces maintenance to the 
periodical replacement of _ tubes, 
which when properly applied have 
an average life expectancy of 5,000 
to 10,000 hours and more. 

Attached to the electronic heater 
is a suitable work table with the 
necessary water-cooled coil or coils 
connected to the heater terminals. 
The coils can be fabricated easily 
in different shapes, depending on the 
work to be done. 

The operation of the equipment 
is simple. With the inductor coil con- 


nected to the terminals of the oscil- 
lator and the timer set, the filament 
switch is turned on and, if necessary, 
the filament voltage adjusted. Next 
the predetermined transformer tap 
on the dial switch is selected and 
the grid rheostat set. The operator 
then turns the selector switch for 
automatic operation, and repeats 
heat after heat merely by locating 
the piece in the inductor coil and 
initiating the automatic cycle by op- 
erating a push button. 

The oscillator circuit used on both 
5-kw and 15-kw electronic heaters 
requires minimum adjustment or 
tuning. The line voltage is stepped 
up by a power transformer, and 
rectified to direct current. The di- 
rect current supplies the oscillator 
circuit, which consists of grid-con- 
trolled vacuum tubes shunted across 
a parallel resonant circuit. The tube 
functions like a rapidly operating 
switch at the fundamental frequen- 
cy of the resonant circuit. The heater 
coil is connected in series with the 
parallel resonant inductance by 
means of convenient connectors, 
taps being provided to give flexibil- 
ity in obtaining maximum efficiency 
for various heater coils. A timer in 
the oscillator permits the automatic 
timing of heating cycles. 

Among the more important ad- 
vantages of the new electronic heat- 
ers are: 

1. Heating is rapid and can be 




















confined to the area desired. 
2. Operation can be carried on 
by unskilled operators after prelim- 
inary adjustments have been made, 
3. Amount of heat and its dis- 
tribution is controlled accurately and 
automatically. 
4. Critical 
conserved. 


alloy steels can be 


Load Center Substations 


“Packaging Pays Off” is the title 
of a new Allis-Chalmers bulletin de- 
scribing standardized load center unit 
substations of 100 to 2000 kva capa- 
city for meeting the power supply 
needs of all types of industries. The 
most unique feature of the bulletin 
is a sample monogram which makes 
it possible to elect the correct air 
circuit breaker for any application fo 
a standardized load center unit sub- 
station. 

Pointed out in this bulletin as 
advantages of the new load center 
pewer distribution system are quick- 
er delivery of equipment, easier in- 
stallation, critical material saving, 
and lower initial cost. 


Description and illustrations of 
equipment combinations stress flex- 
ibility as a characteristic of standard 
unit substations. To fit individual 
needs for protection, incoming line 
arrangement may be vertical lift 
switchgear, disconnect switch, junc- 
ton box, oil fuse cutouts, high volt- 
ege throat or roof bushings. These 
may be connected through an oil, 
non-inflammable liquid, or air-cooled 
transformer to dead front air circuit 
breaker switchgear. The purchaser 
may select low voltage breakers 
which are manually operated, elec- 
trically operated stationary mounted 
er drawout mounted. 

Write Allis-Chalmers Mfg. Co., 
Milwaukee, Wisconsin, for this bul- 
letin B6285. 


Emerson Aircraft Motors 


“Emerson Electric Motors on the 
Air Front,” is the title of a new book 
on Emerson-Electric Aricraft Motors 
just off the press. It llustrates one 
important phase of Emerson produc- 
tion devoted to winning the war. 

Starting from scratch, this com- 
plete line of aircraft motors was de- 
signed, approved for production and 
manufactured in volume output, in 
slightly over twelve months. In nor- 
mal times it would have been con- 
sidered little less than a production 
miracle. 

These aircraft motors have two 
characteristics of design, 1. high-speed 
operation, and 2. new light-metal 
construction, which will prove ex- 
tremely valuable in designing more 
efficient motors to be used on post- 
war appliances and equipment. 
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NDIVIDUAL UNITS 


a ou 
Industrial Fluorescent Lighting for General Illumination, “S 


sold by the foot, yard or mile 

















This is adapted from the cover _ fixtures, ready for shipment on or about 
design of HOLDENLINE’S new bulletin February 11, 1944. 

No. 44T, soon to come from the printer These fixtures will interest your industrial 
- we want you to have a copy—early. customers because they meet every de- 


Shows construction and details of the new mand for general overhead illumination 


HOLDENLINE industrial Fluorescent —for any size job. 
xk ** -é 
HOLDENuNE = @viek, easy, 
economical 


CHAN’L-RUN FEATURES inetaliation 


There are other salient advantages prominent in the INDIVIDUAL 
UNITS — which are going to prove helpful to you. Both are de- 
scribed in the new Bulletin No. 44T. We suggest that you write at 
once for your copy and get the information while it’s hot! 








ECTRICAL SOUJH for MARCH, 1944 





sete 








Mitchell Cold Cathode 


Kold-Volt, a new cold cathode 
fluorescent industrial lighting unit is 
announced by the Mitchell Manu- 
facturing 'Co., of Chicago. Up to the 
present time, cold cathode for the 
most part has been used for a limit- 
ed number of “custom-built” lighting 
jobs. Now — the development of 
Mitchell Kold-Volt takes cold cath- 
ode out of the “luxury” class and 
makes it available for the first time 
in a “standard package” unit for 
general industry use. ” 

In appearance and general light- 
ing qualities, the cold cathode lamps 
used in the Mitchell Kold-Volt are 
similar to the conventional “F” type 
flourescent lamps—except that they 
are 7/9” long, 1” in diameter and 
employ a different type of cathode 
(or filament) at the tube ends. 

The new Mitchell Kold-Volt offers 
these advantages: (1) Starters are 
eliminated. (2) Starting is instan- 
taneous. The lamps light immediate- 
ly when the switch is “thrown.” 
There is no flickering. (3) Average 
lamp life expectancy is 10,000 hours, 
or the equal of 3 years of service in 
an average installation where fix- 
tures burn 8 to 10 hours per day. 
Fach lamp in the Mitchell Kold-Volt 
is unconditionally guaranteed to give 
one solid year of burning without re- 
placement. (4) Operates at lower 
room temperatures. Low tempera- 
ture does not afifect starting. (5) 
Not sensitive to line voltage varia- 
tion. Operates on regular 110-125 
volts A. C.—will start instantly and 
light the tubes on line voltage as low 
as 100 volts without flicker. (6) 
Reduces maintenance time and cost. 
No starters to replace. Lamp re- 
placement just once every one to 
three years. All the lamps in an in- 
stallation can be replaced practically 
at a chosen time. (7) the 8 foot 
length of the Mitchell Kold-Volt 
means fewer fixtures to install. (8) 
Surface brightness (glare) is sub- 
stantially reduced. 

One Mitchell Kold-Volt fixture 
does the work of two conventional 
fluorescent fixtures of the 2-40 watt 
“F” type. It uses 4 “‘Colovolt” cold 
cathode low vlotage fluorescent 


tubes—delivers a total of 8800 lum- 
ens of light. May ‘be surface or sus- 
pension mounted, individually or in 
continuous rows. Mounting brackets 
and knock-outs are provided. Has a 
strudily constructed heavy guage 
steel wireway channel, with two Duo 
Ballasts on top “exposed” for great- 
er air circulation, cooler operation 
and longer life. 

The reflector is non-metal ‘“Lum- 
enite’”—tough and sturdy, moisture 
and thigh-heat resistant, non-corros- 
ive, mon-scaling—finished in chip- 
proof baked white enamel inside, and 
attractive gray outside. Specially 
designed sockets *make it easy to in- 
stall the lamps in a few seconds. A 
special disconnect switch automatical- 
ly cuts off current so that lamp re- 
placement is always made with the 
power disconnected. 

The Mitchell Kold-Volt Model No. 
2081 operates from ordinary 110-125 
volts, 60 cycle A. C. Power Factor 
99%. Stroboscepic corrected. Furn- 
ished complete with four 7’9” lamps, 
and wired, ready for hanging. The 
entire unit is packed in a single ship- 
ping carton. — 

‘(Model No®-2081 is available 
through leading electrical wholesale 
distributors. For further informa- 
tion, write for Catalog No. 278 to: 
Mitchell Manufacturing Co., 2525 
North Clybourn Ave., Chicago 14, 
Illinois. 


Signal System Data 


Cannon Electric Development Com- 
pany, 3209 Humboldt St., Los Ange- 
les 31, Calif., has just published a 
24-page loose-leaf booklet entitled 
Signal System, Cable and Wire Data 
for engineers, wiremen and the elec- 
trical industry in-.general. 

Among the data will be found the 
following: standard telephone cable 
color code, interphone telephone ca- 
ble, switchboard telephone cable, 
wire types used in telephone and sig- 
nal installations, resistance of copper 
wire, carrying ‘capacities of wires, 
etc. 

The pages 4 x 6-14 are 3-hole 
punched to fit into standard data 
books. Copies will be sent free upon 
request. 





The Mitchell “Kold-Volt” cold cathode lighting unit, 
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Magnetic Voltage Selector 


A new magnetic voltage selector 
manufactured by Zenith Electric 
Company, 152 West Walton St., Chi- 
eago 10, Illinois, shows advanced 
features for precision and efficiency. 
This unit while especially developed 
for a new electro-plating process, 
for anodizing aluminum on A. C., has 
many other uses where like applica- 
tions of current are required. 





The Zenith Selector is for trans- 
ferring in steps from 2 to 40 volts. 
The arrangement is such that when 
transferring, the main contact opens 
before the secondary contact opens, 
and closes after the secondary con- 
tact is closed. Arcing is thus effec- 
tually eliminated. 

The new unit embodies automat- 
ic main magnetic contacts and auto- 
matic main switch contacts for nine 
positions at 2% volt intervals, from 
2 to 40 volts. As the illustration 
shows the unit is conventiently pan- 
eled for ready accessibility and com- 
pactly cased. 

Further details may be had by ad- 
dressing the manufacturer. 


Dolph Bushing Cement 


Dolph’s No. 16-A Bushing Cement 
was originally designed to cement 
transformer leads into porcelain 
bushings. Because of its unusual 
properties, it is well adapted for use 
as a permanent sealer for cable 
joints, boxes, instruments and for 
other similar applications. 

No. 16-A Bushing Cement is 4 
black compound having excellent ad- 
hesion to metal and porcelain and un- 
like similar conventional compounds, 
this product has a very low coef- 
ficient of contraction. It becomes 
extremely hard and will stand the 
strain of rapid temperature changes. 
Because it is both oil and water- 
proof, it will prevent oil leakage and 
water seepage. 

No. 16-A Bushing Cement is homo- 
geneous and retains its uniformity 
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When the delivery date on an impor- 
tant Army order was suddenly pushed 
ahead, the builder found himself in im- 
mediate need of 200 switches of a special 


type. 


Factory shipments couldn’t meet the 
deadline, and no one in the area stocked 
switches of this unusual design. Then a 
GRAYBAR “procurement advisor” recalled 
that another local firm used a similar 
type of switch on its line of meat-chop- 
ping machines. 


A borrowed sample showed that these 
switches would fill the bill— but all on 
hand were needed for a Navy order for 
meat-choppers! Luckily, production 


schedules at the latter plant left a little 
more leeway in time. 


On Graybar’s promise of prompt re- 
placement, enough switches were 
“switched” to the Army’s job to get it out 
on schedule. Then, fast work by GRAYBAR 
brought new switches to the Navy’s sup- 
plier in time to avoid installation delay 


here! 


if you build any ELECTRIFIED product... from a meat 
chopper to a 4-engined bomber ...GRAYBAR can speed up 
and simplify the mobilization of electrical materials and 
parts to be built into it. A single call to a GRAYBAR “procure- 
ment advisor” ties you in to a network of over 80 warehouses, 
supplied from over 200 manufacturers. 


(P. S. For your post-war distribution plans, keep GRAYBAR’s facilities in mind.) 


MOBILIZED MATERIALS SRE Re om a Pale a a oe em 
No. 14 of a series 
of actual examples 
of GRAYBAR serv- 
ice, providing elec- 


trical materials to 
beinstalledin ships, 


planes and other IN OVER 80 PRINCIPAL CITIES 


war products. 


Executive Offices: Graybar Bldg., New York 17,N.Y. 
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during melting, thereby eliminating 
the possibility of caking during the 
melting process. Then too, this ma- 
terial will not foam when it is heated. 
The melting point of No. 16-A Bush- 
ing Cement is 265° F. (Ball and 
Ring) and it has a pouring tempera- 
ture of 400°F. 

For further information, write to 
John C. Dolph Company, Department 
23, 168 Emmett Street, Newark 5, 
New Jersey. 


E-M Hi-Fuse Control 


A new control, designed for syn- 
chronous and induction motors, the 
E-M Hi-Fuse Control combines de- 
pendable starting service with short- 
circuit protection through the use of 
split-cycle-operating, high-interrupt- 
ing capacity power fuses. 

Because of the split-cycle speed 
with which the fuses clear fault cur- 
rent, and the action of the fuse to 
limit current, the motor switch, while 
amply strong to withstand the mo- 
mentary fault current, does not have 
to be of the more costly high-in- 
terrupting capacity type. Thus, ‘by 
means of the fuses, high-interrupting 
capacity is provided at a moderate 
cost—and the fuses also serve as 
power disconnects. 

The Hi-Fuse Control affords com- 





plete protection for the motor against 
abnormal operation in starting or 
running. 

Hi-Fuse Controls can be furnished 
in live-front or dead-front, as well 
as the metal-enclosed type illustrat- 
ed. Disconnect compartment doors 
are open to show fuses. For free copy 
of publication 172 and further de- 
tails, write to Electric Machinery 
Mfg. Co., Minneapolis 13, Minn. 


= 


15 to 30 Man Welder 


Century ac to de motor generator 
set will supply welding power for 
from 15 to 30 men, welding at the 











This gives you some See oft ‘the difference in. shim: a a RESULTS—when you 
use the ultra-modern BRIEGEL METHOD of making thin wall conduit connec- 
tions instead of many old-fashioned methods still on the market. 
You conserve critical steel—Briegel fittings are made with 25% less steel than any other 
fittings on the market. 
You save time—just two squeezes with the patented B-M “indenter” (illustrated at left) 
and a smooth, clean connection is made. No extra turns or 
twists—no nuts to tighten. Up to 50% saving on precious time! 
You save materials—fewer items to buy and handle. MORE 
PROFIT ON EVERY JOB! 
Approved by Underwriters’ Laboratories. 
Prompt Deliveries on All Properly Rated Orders! 
PA 





Evans ittsburgh, Pa. 
— Condait >. Natienal Enameling & Mfg. Ce. 
. > ser Wlactele Con Trisnile Cental. & Cable Co. 
THE ONLY TOOL YOU NEED S*"Gjri, Rissttle Co. New Brunswick, Ned 


(COSTS JUST $1.25) 





BRIEGEL METHOD TOOL CO., Gaiva, Ill. 





same time. The motor is a 160 horse. 
power, 440 volt, 60 cycle 3 phase, 
1160 rpm, one hour 50°C. temp- 
erature rise, squirrel cage induction 
motor with drip proof construction, 
This motor drives a 70 volt, 1500 
amp., flat compounded, direct cur- 
rent generator, rated one hour 50° 
temperature rise. These machines 
are capable of being operated in 
parallel, when large quantities of 
power are required. For further in- 
formation write Century Electric 
Company, St. Louis 3, Missouri. 


Silex Steam Iron 


The Silex Company, Hartford, 
Conn., is continuing its advertising 
of the Genuine Silex Automatic Elec- 
tric Steam Iron in a number of the 
leading newspapers. The advertising 
features horizontal steam distribu- 
tion, an outstanding advantage of 
this iron. 





While there can be no distribu- 
tion on this product until produc- 
tion can be resumed, the advertising 
points out that the iron had been in 
limited production before the war 
and tested and approved in over 7,000 
homes throughout the country. When 
production is once more under way, 
revolutionary new features will be 
incorporated in this steam iron. 


New Fluxed Wire Solder 


A new type of fluxed wire solder, 
which contains flux in longitudinel 
grooves on the surface rather than 
in the conventional core, has just 
been placed on the market. 

The new material, called Fluxrite 
and put out by National Lead Con- 
pany, 111 Boardway, New York, is 
said to overcome completely the dix 
advantage of solders which supply 
flux and solder to the surface simul- 














PREPAR 
SUMMER 


In the coming third summer of war, 
servicing electrical appliances will be a 
bigger problem than ever. 


Recognizing the importance of this prob- 
lem . . . and in cooperation with the 
National Appliance Conservation Program 
. .. Kelvinator offers to the industry its 
three-point wartime refrigerator service 
program. Retailers called it the most 
valuable help of the year in meeting service 
problems of 1943. 


First—The “Simplified Training Course 
for Refrigerator Service Men”—a.com- 
plete 236-page book for quickly training 
men or women in the fundamentals of 
servicing any make refrigerator. Thou- 
sands of copies of this training course have 
been used by retailers, utilities and tech- 
nical schools in training new people. With 


NOW FOR 
SERVICE 


this is an “Instruction Manual” for use 
in group training. 


Second—The “Trouble Shooter’s 
Guide,” a ready reference on the cause and 
correction of common customer com- 
plaints. With this, most operating troubles 

. . regardless of make of refrigerator . . . 
can be quickly diagnosed and corrected. 
Especially prepared for new or inexperi- 
enced service men, it proved last year to 
be extremely helpful. also to old-timers. 


Third—The “Refrigerator User’s 
Guide”—A completely new trouble 
shooter’s guide for home use, it tells what 
must be done to keep a refrigerator oper- 
ating efficiently—how the user can diag- 
nose minor troubles and make proper 
adjustments and repairs at home until a 
trained serviceman is available. 
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Kelvinator'’s Popular 
Service Training Program 
Again Made Available 
to the Entire Industry. 


This material is made available by Kel- 
vinator to all those in the industry that 
provide service to refrigerator users, in a 
sincere effort to make a worthwhile con- 
tribution to the solving of a most vital 
wartime problem. 


To control distribution, a nominal 25¢ 
charge is made for the 236-page “Training 
Course” and a 5¢ charge is made for the 
“Trouble Shooter’s Guide.” The “User's 
Guide” is available at no cost in conserva- 
tive quantities to recognized refrigerator 
retailers and service organizations. 


For complete information, contact your 
local Kelvinator Distributor or Zone Office. 


The men and women of the Propeller 
Division of Nash-Kelvinator Corpora- 
tion have been awarded, and proudly 
fly and wear, the famous Army-Navy 
“E’’ for High Achievement in War Pro- 


duction. 


























taneously. Since the flux in the 
new product is outside rather than 
inside, it liquefies and flows onto 
the work before the solder melts. 
This insures thorough and complete 
fluxing and results in stronger and 
better solder joins. 

In addition to pre-fluxing, the new 
solder also is said to guarantee an 
unbroken flow of flux. Since the 
new product has more than one flux- 
filled groove, there is naturally a 
continuous flow at all times. An ad- 
ditional advantage claimed comes 
from the fact that the flux supply 
being outside the wire, is always vis- 
ible to the user. 


Show Window Guide 


Helpful answers to the constant 
problem of window and interior dis- 
plays will be found in a new guide 
issued by Sherman Paper Products. 
It contains sections in full-color show- 
ing display-size pictorials, valances 
and continuous-roll-designs, as well 
as a wide variety of corrugated and 
seamless papers, which can be easily 
installed for colorful background 
changes. 

‘Copies of this new guide are avail- 
able without charge, from Sherman 
Paper Products Corporation, Newton 
Upper Falls, Massachusetts. 


—e—e—————O ee ee 
New Electrical Books 





Maintenance and Servicing 

Of Electrical Instruments 

By James Spencer. Published by Instruments 
Publishing Co., Pittsburgh, Pa. Bound in 

Fabricoid, 256 pages, illustrated. $2.00. 

This is a comprehensive text on 
the servicing and maintenance of 
electrical instruments. It was devel- 
oped from original class notes by the 
author for teaching the subject to 
trade schools and to new personnel 
of a manufacturer’s instrument de- 
partment. 

Each general type of instrument 
in common use is first covered with 
a simple explanation of the under- 
lying principle of operation, This 
basic information is followed by de- 
tailed instructions on maintenance 
and repair. 


Dynamical Analogies 


By Harry F. Olson. Published by D. Van 
Nostrand Company, Inc., 250 Fourth Avenue, 
New York City, N. Y¥. Illustrated, 196 pages, 
5%x8%. Price, $2.75. 

For more than twenty years acous- 
tical engineers have used electrical 
analogies of acoustical systems as a 
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of experience. 


Since 1866, Pedigree electrical insulating varnishes 
have been the first choice of many of the world’s most 
prominent electrical engineers. 


jo 







Call In the Pedigree Varnish Man Nearest You 


Give Your Product the Safest 
Electrical Insulation by 
Specifying 





VARNISHES 


The modern LABORATORY CONTROL of the complete 
line of Pedigree varnishes is built on the foundation 


(nour) The P. D. GEORGE CO. 
5200 North Second Street, St. Louis, Missouri 
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means of solving problems encoun- 
tered in the development of elctro- 
acoustic transducers. In this pro- 
cedure, the acoustical vibrating sys- 
tem is converted into the analogous 
electrical circuit and the problem js 
thus reduced to the simple solution of 
the electrical circuit. 

Mechanical engineers have begun 
to recognize the utility of this meth- 
od for analyzing the action of mech- 
anisms. This book has been written 
to provide a much needed exposition 
on such analogies between electrical, 
mechanical, rectilineal, mechanical 
rotational, and acoustical systems. 
By means of these analogies, an un- 
familiar system may be compared 
with one that is better known. The 
relations and actions are more easily 
visualized, and the mathematics more 
readily applied. 

The subject matter is developed 
from the simplest elements of each 
system to the complex arrangements 
of multi-element systems. The text 
assumes on the part of the reader 
a familiarity with the elements of 
alternating current theory and phys- 
ics as well as an acquaintance with 
calculus and some knowledge of dif- 
ferential equations. 


Matrix and Tensor Algebra 


By Clarence E. Rose. Published by The 
Chemical Publishing Company, Inc., 234 King 
Street, Brooklyn, N. Y. 143 pages, 5%x8%4, 
Price, $4.00. 

Recent applications of tensor 
analysis to both electrical and me- 
chanical problems has brought about 
the need for basic texts in matrix 
and tensor algebra taking up the sub- 
ject in a way that can be under- 
stood by the average engineer. 

This book was written so that any- 
one possessing the rudiments of the 
differential calculus can readily in- 
terpret it by home study and it is 
minutely indexed so that it can be 
used as a handbook on this subject, 
because such items as the different- 
iation of tensors are not readily com- 
mitted to memory. 

According to the publisher, no oth- 
er volume in the English language 
represents a clear determination of 
Christoffel’s Symbols which are very 
important. Therefore, the author 
has worked out their derivation from 
three equations, namely for 2- and 
3-space and for the relativity 4-di- 
mensional space-time description, 
which alone will be worth the price 
of the book. 

Chapter headings include the fol- 
lowing: Linkage of Classical Mathe- 
matics to Matrices and Tensors; De- 
terminates; Definitions; Vectors; 
Matrix Algebra; Functions of Mat- 
vices; Matrix Mechanics; Tensor Al- 
gebra; Christoffel’s Symbols; Dif- 
ferentiation of Tensors; Eigen Sym- 
bols and Eigen Values. 

































































































pee Operating Experience 
S$ pro- With Static Capacitors 
S sye- (Continued from page 39) 
logous ; 
lem is imum light load feeder voltage 
tion of down to 2500 volts or less and by 
increasing the load compensation 
begun so as to obtain the necessary volt- 
— age during peak. Hence the ca- 
mareran' pacitors were only sulbjected to 
osition voltages exceeding 5% of their 
trical, ratings for several hours and 
hanical since all standard distribution 
rstems. units are rated to withstand 10 
an un- per cent overvoltage for short 
npared periods, this was not objectional. 
The On feeders having no voltage reg- 
easily ulators, tap settings of the sub- 
, station transformers were lower- 
ed to correct for overvoltage con- 
eloped ditions 
f each oy 
nents So far we have had no com- 
e text plaints from any part of our sys- 
reader tem with regard to interference 
nts of on communication systems which 
_ phys- could be traced to static capaci- 
e with tor installations, even in areas f’ f 
of dif- served by 4 kv 4-wire systems S. a C Ay 
with capacitors connected wye 
and neutral grounded. 
a 
<i Electrical Instrument 
eg Operating Principles 
(Continued from page 34) 
hye The thermocouple instrument 
about ae nia unevenly divided nie G-E Watch Dog Fluorescent Starters have gained 
matrix square-law Scale, which = See nation-wide popularity with fixture manufacturers, 
e sub- applications is undesirable. While lighting engineers and maintenance men _ because 
under- little can be done with the thermo- Watch Dogs substantially reduce maintenance costs. 
couple itself to overcome this, It isn’t necessary to replace a starter each time a 
t any- modifications can be made in the burned-out lamp is changed. Under specified test 
of the millivoltmeter to give a substan- conditions the FS-40 outlasts an average of ten 
ily in- tially linear-scale indication. An 40-watt fluorescent lamps, FS-100 . . . eight 100-watt 
ae easy way to do this is to so shape lamps. This exceeds the approximate life of five 
an be the magnetic pole pieces that the ordinary starters. 
nie een flux will be less when 
' : the coil moves toward the upscale ’ 
y com- acaies” & eaianen saan os Reason For The Watch Dog's Long Life 
i al such an instrument is shown in When a dying lamp reaches the end of its normal 
guage Fig. 42, and the resulting scale life, blinking and flickering start but the Watch Dog 
ion of distribution is shown in Fig. 48. cuts itself out of the circuit. Since there is no flow of 
e very This weakening of the field, current, burned-out lamps are prevented from being 
author which lowers the instrument started needlessly and the life of the starter is greatly 
1 from sensitivity as the coil moves up- extended. In addition, ballasts are protected and 
»- and scale, tends to compensate for the current is conserved. All this results in lower main- 
Y 4-di- square-law relation. tenance costs. 
iption, 
price SEND FOR NEW CATALOG 
fol Critical Materials Our new catalog tells how to use G-E igs 
‘ol- i i ts. Yo 
«fer | Saved on School Job po raragepies fig ye bageag Dhow 
=: oe (Continued from page 32) G342-16, Appliance and Merchandise Dept., 
.ctors; M General Electric Company, Bridgeport, Conn. 
— mensions are approximately 312 X 
- 4 aah The a will 4 eS 
Dit class rooms, a large audi- , Py 
" Sym- torlum, a kitchen, sewing, laun- GENERAL (46) ELECTR IC 
dry and storage rooms. Electri- Be 
cal equipment in the school will ~~<t 
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ranges, electric 
washing ma- 


include electric 
sewing machines, 
chines and irons. 

The wiring system was planned 
by Hudgins-Cobb-Thompson and 
Ball, Oklahoma City architects 
and the electrical contractor is 
the Gaddis Electric Co., owned by 
George A. Gaddis. 

Describing the installation, Mr. 
Gaddis said: 


31 Watts per Square Foot 


“The wiring system is adequate 
for approximately 31 watts per 
square foot in all class rooms and 
auditorium. Exit lights are pro- 
vided at all exits in the building. 
The main electric service and all 
panel feeders were designed in 
accordance with the National 
Electrical Code for prewar con- 
struction. The circuit wiring is to 
be run in non-metallic sheathed 
cable in place of electric metallic 
tubing or rigid conduit, but this 
being a Federal Works Agency 
emergency unit, every effort is 
made to conserve critical materi- 
als, such as metal conduits and 
metal boxes. 

“All panels are of the latest 
breaker type. All light fixtures 
are of the incandescent type with 
as few metal parts as possible. 
Ceiling type holders are used in 
place of chain or stem types, again 
conserving critical material. In 
all circuit wiring No. 14 wise is 
called for in place of No. 12, 
which would be used in peace 
time.” 

The architect’s plans provide 
for six, 300-watt ceiling outlets for 
each ordinary class room with at 
least two wall plugs to each room. 
There will also be a number of 200 
and 100-watt lamps. The specifi- 
cations call for fixtures with plas- 
tic or non-metallic holders. Key- 


NEW MODEL 


less porcelain receptacle, 15-watt 
lamps with ruby globes were speci- 
fied for each of the exits in the 
building. 

Plans call for a 3-wire, 120-volt 
single-phase installation. Mr. 
Gaddis estimated that about 9,000 
feet of wire will be used in the 
building. 


Service Traffic 
Sells Gift Goods 


(Continued from page 25) 


tels, yet a little out of the high 
rent district. Every boarding 
house and rooming house in town 
has found out that when some- 
thing goes wrong with the wiring, 
quick repairs can be obtained at 
the Gray shop. 

Months before the war started, 
Mr. Gray concluded that the day 
was not far distant when electri- 
cal maintenance would have to be 
the heartbeat of his business. He 
bought all he could of critical re- 
pair materials. Now he is con- 
gratulating himself upon his fore- 
sight, because he still has a good 
stock on hand. Used conserva- 
tively and with an eagle eye on 
salvaging and substitution when 
possible, his stock is carrying him 
through. 

One of the interesting spots in 
the store is the display repair 
table, where small electrical ap- 
pliances accepted for repairs are 
displayed as carefully as though 
they were new items offered for 
sale. People entering the store 
cannot help getting ideas about 
conservation and salvaging of 
their appliances when they see the 
table. A typical collection con- 
sists of irons, small lamps, hair 
dryer, toaster, grill, wafifle iron, 
fan, hand vacuum cleaner, curling 
iron, vibrator, shaver, and mixer, 


HIGHEST ACCURACY 
CHRONOMETRIC 


TACHOMETER 


Readability to 1 RPM per division. Guar- 
anteed accuracy well within 2 of 1%. 
Indicates RPM directly on the dial without 
any calculations over a fixed period of 
6 seconds. Negligible torque. Two models 
with ranges 0-1000 RPM or 0-10,000 
RPM, each syitable for double rated range. 


Write for bulletin No. 715. 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE 


NEW YORK, N. Y 
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charge is obtained when the con- 


while larger appliances, such as 
a regular-size vacuum cleaner or 
a floor polisher, stand on the floor 
near the counter. 

Mrs. Gray finds that it pays to 
make friends with maids and serv- 
ants. Breakage and misuse of 
electrical equipment is generally 
higher in homes where servants 
do the work. It is a rare day 
when several colored girls do not 
enter the shop with appliances 
needing repairs. Now that deliv- 
eries and pick-ups must be cur- 
tailed, the shop requires that the 
customer bring in repair items and 
call for them. 

The repair shop is in the back 
of the store. As articles are fin- 
ished and ready to be turned over 
to the customer, they are brought 
to the display table in the store, 
where they remain until they are 
picked up. 

Mrs. Gray stresses the import- 
ance of good housekeeping in a 
store like this. A little dust can 
make it look sordid, and all the 
merchandise shopworn. Her re- 
pair table is always neat and at- 
tractive. 

Gift wares are shown on open 
tables and in glass show cases. 
Every separate display of gift 
items also includes an assortment 
of shades for electrical fixtures. 
A good stock of these is main- 
tained, and they are in demand. 

It is not easy these days to 
maintain a good assortment of 
gifts, but the store always shows 
an attractive collection of small 
pottery items, sugar and cream 
sets, small ornaments, vases, etc. 

“I take what I can get,” she 
says, “and so do my customers. 
Because all gift items are scarce, 
practically everything shown is in 
demand.” 





Service for Open-Type 
Refrigeration Motors 
(Continued from page 27) 


only long enough to read the am- 
meter. The ammeter should read 
between 5 and 6 amperes. If there 
is no ammeter reading, the conden- 
ser is open and must be replaced. 
If the fuse blows, the condenser is 
shorted and must be replaced. 

If this operation is performed on 
the customer’s premises, a 6 amp. 
fuse can be connected in place of the 
lamp in an ordinary lamp test cord. 
Touch the tips of the test leads to 
the condenser terminals. If the 
fuse does not blow and a good dis- 






QUICK SERVICING 
AND GOOD COOKING 





































it’s a CHROMALOX 


HEATFLO 


replacement unit — the electrical 
' dealer’s answer to all range unit 

troubles. 

B. Rogers, 1000 Peachtree St. DALLAS, Texas—L. R 


and Bidg. Annex, RALEIGH, N. C.-W. R. Phillips 


EDWIN L. WIEGAND CO., 7600 Thomas Bivd., Pittsburgh 8 Pa 
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O 
Beauty is only skin deep, but in the case of the new “Warrior” luminaire, an attractive 
exterior hides the solid qualities of good design and workmanship that have made the 
Curtis reputation. ‘‘Warrior” is easy to install and is adapted to a wide variety of lighting 


problems... excellent for either pendant or ceiling mounting or for long continuous runs. 


Eau te MAINTAIN... 


The spring catches on each side of the ““Warrior’’ hold 
the entire louver and end assembly in position. Re- 
leasing the two catches on either side permits the 
entire assembly to swing open for cleaning and lamp 
replacement. To remove the assembly release all four 


catches. Write for folder for complete information. 
Je = 
LG aha 


CHICAGO 38, ILLINOIS 


6135 WEST 65TH STREET, 
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BIG 
NEWS 

for Time Switch Users 


Short term shipments now 
being made on Paragon 


300 series... A top quality 
time switch for only $13.00 list. 
AA-5 rating or better required. 


Has a fine record of success in 
wide variety of applications, e.g. 
for controlling motors, valves, 
pumps, blowers, oil burners, 
stokers, attic fans, commercial 
lights, signs, etc. Some outstand- 
ing features of the 300 series are: 
only 2 exposed gears, all others 
operate in a sealed oil-filled cham- 
ber; slow speed motor, sturdy clock 
train, snap-action switch; simple 
hand trip; attractive modern case; 
2000% more dial power than re- 
quired. Satisfactory service, work- 
manship and material guaranteed. 
Send for complete bulletin. 


PARAGON ELECTRIC COMPANY 


409 So. Dearborn St., Chicago 5, Illinois 


Paragon a 


f LOERS F ELECTRICAL EQUIPMENT SINCE 1905 











denser terminals are shorted, the 
condenser is in working condition. 
Still another shop method may 
be used to test condensers (see 
Figure 3). This equipment con- 
sists of the test leads and three 
200 watt lamps. Plug in the test 
lamp circuit to 110-115 volt, 60 
cycle supply and place the test 
leads on the terminals of the con- 
denser. If the lamps light in full 
brilliancy, a shorted condenser is 
indicated and it must be replaced. 
If the lamps do not light, an open 
condenser is indicated and it must 
be replaced. If the lamps light 
to approximately one-half brillian- 
cy, the condenser is all right and 
is satisfactory for use. This last 
method has the advantage of not 
using a piece of sensitive equip- 
ment like an ammeter nor does 
it destroy a fuse every time a 
condenser is shorted. 
Frequently, a two terminal con- 
denser has to be substituted for 
a four terminal condenser. Since 
two of the four terminals are 
binding posts, this substitution 
can be made by following the 
wiring diagrams in Figure 4. 
When replacing a larger diameter 
condenser with a 13%” size, wrap 
the replacement condenser with 
corrugated paper to make up the 
difference in diameter. 


Case of Switch Failure 


If the motor should fail to start 
in any position of the rotor after 
the above operations have been 
completed, proceed to examine the 
switch assembly as follows. Re- 
move the four stator through-bolts. 
Slip one of these bolts back into 
place through the end bell on the 
pulley end to hold the stator and 
end bell’in position for reassem- 
bling. Remove the end bell con- 
taining the switch. Care should 
be taken not to injure the switch 
mechanism or wiring. Remove 
the switch contact yoke by driving 
out the serrated ptns from the 
outside with a small drift pin 
punch. Do not disconnect the 
wires from the end bell. Clean 
the switch assembly and clean the 
contacts with a small pocket hone 
or fine sandpaper. Usually, the 
stationary points are dark in color 
but seldom need replacing. 

Check the switch contact yoke 
to see whether or not it is bent 
or whether contacts are badly 
burned or otherwise damaged. If 
so, it will need replacing. 

Examine the governor weight 
for flat spots and see that it is 


free on the governor shaft. Re- 


install the switch yoke, being 
careful to place the serrated pin 
with the short shoulder in the 
center of the yoke, and the ser- 
rated pin with the long shoulder 
and spring at the end of the yoke. 
These pins should be carefully 
driven down until the shoulder 
strikes the casting. 

End play of the motor can be 
corrected by adding or removing 
washers atthe drive end of the 
rotor. The take-up plug should 
be moved in the proper direction 
to compensate for the removal or 
the addition of thrust washers. 

Upon reassembling the motor, 
slide the end bell on the shaft, 
being careful not to damage the 
windings or switch leads. Wires 
from the switch to the condenser 
must trail on the outside of the 
field winding so as to not inter- 
fere with the governor or yoke 
operation. Loosen the _ screws 
holding the condenser; this loos- 
ens the band around the entire 
motor. Press down slightly on 
the condenser, forcing the band 
to expand, at the same time press- 
ing firmly on the end bell. It 
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K & H 
Hot Line Clamps 


For Copper and Aluminum 
Lines 


Made in Two Parts 
Line Unit—The part that 
connects permanently to 
the line. 

Connector Unit—The part 
to which tap wire is at 
tached. 


These clamps are designed to overcome three 
objectionable features encountered in making 
het line connections in the past, viz.: 
1—Te eliminate arcing or crushing of line 
while connecting or disconnecting tap 
wire. 
2—To prevent atmospheric corrosion render- 
ing threads useless. 
3-Te forestall mechanical failure caused by 
ice and sleet. 


HOT LINE STICK ADAPTER 


Quickly and easily attached to any Hot Line Stick 
Catalog No. HLA2 
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should then slide in place. It is 
seldom necessary to use force. If 
the end bell does not slide on free- 
ly it should be taken off again 
and re-examined to see if leads 
or anything else is interfering 
with proper reassembly. 

After reassembly, the motor 
should be checked for starting in 
several different positions. Oc- 
casionally, it will be found that 
after performing these operations, 
the motor still will not start. This 
indicates a major motor failure 
and its repair should be handled 
by a shop with proper repair and 
testing equipment. 





Experimental Model for 
Dehydration Studies 
(Continued from page 20) 


weight during dehydration than 
others and in some cases the 
weight of the final product was 
found to tbe different for foods 
grown in various sections of the 
country. 

The time of blanching was also 
found to be rather critical in some 
foods. As an example, irish po- 
tatoes of a certain variety, blanch- 


ed for ten minutes, showed seri- 
ous spotting during dehydration; 
the same potatoes, blanched fif- 
teen minutes, dehydrated clear 
and almost white. The critical 
point was found to be at thirteen 
minutes. All foods requiring 
blanching were blanched in sat- 
urated steam without coming in 
contact with water and at a pres- 
sure only slightly above atmos- 
pheric. Some foods were found 
to dehydrate much better without 
blanching—for instance, tomatoes, 
rhubarb, and all types of berries. 

The dehydration of berries con- 
stitutes a problem which has evi- 
dently not been given very much 
consideration by most institutes 
conducting research. It was found 
that all berries dehydrated satis- 
factorily, without any loss of 
juices whatever, if dehydration 
was carried out, without blanch- 
ing, for one hour at 100 degrees, 
one hour at 110, one hour at 120, 
three hours at 130, and completion 
at 150 degrees F. The berry ex- 
periments included raspberries, 
strawberries, ‘blackberries, and 
huckleberries. All of these ber- 
ries required from one to three 


hours for refreshing and had more 
characteristics of fresh berries 
than any of the canned berries we 
have been able to find. 

The cost of dehydration depends 
considerably on the type of insul- 
ation used in the dehydrator, on 
the circulation of the air, and on 
the maintenance of proper humid- 
ity in the outgoing air. In the 
particular model referred to the 
insulation was four layers of cor- 
rugated cardboard, with a back- 
ing of ¥,” fir plywood, and a cov- 
ering of white oilcloth. 

The actual standard by which 
the various hygrometers were cal- 
ibrated and maintained was a wet 
and dry bulb thermometer. The 
kilowatt-hour consumption will 
vary, of course, with different 
products, the relative humidity, 
temperature of the outside air, 
and with methods of preparation. 
The consumption of electric cur- 
rent will run from ten to sixteen 
kilowatt-hours per ‘bushel of raw 
food. A model with less insul- 
ation would, of course, require 
more kilowatt-hours for the same 
work. 

In conclusion, we believe that a 
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YH Ftectaic WATER HEATERS 


ALTHOUGH WAR TIME CONSTRUCTED 
THEY STILL GIVE THEIR USUAL EFFI- 
ECONOMICAL PERFORMANCE 
WITH THEIR LONG LIFE LOW WATTS 
DENSITY HEATING UNIT, THEIR POSI- 
TIVE SNAP ACTION THERMOSTAT AND 
INSULATION 
MANUFACTURED AND GUARANTEED BY 


Automatic ELectric HEATER Co. 


CIENT, 


MOST EFFICIENT HEAT 


POTTSTOWN, PENNA. 
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VARSLOT insutation 


Reduces Breakdowns Due to Grounds 





% Varslot Slot Insulation is a combination of 
100% rag paper and black varnished cam- 
bric, cemented together. Varslot provides great 
mechanical strength as well as high dielectric 
strength. Varslot protects motors against break- 
downs due to grounds, and is your customer's 
DEFENSE against machinery breakdown. 


VARTEX VARNISHED CAMBRIC INSULA- 
TION provides unexcelled electrical protection 
against oils, moisture, acids, and alkalies. Mul- 
tiple coats of insulating varnish baked on supe- 
rior grades of fabrics produce high dielectric 
strength. Vartex Cambric Insulation also pro- 
vides defense against motor breakdowns. 


for the 
Ww. 1, BLUE CATALOG! 


Distributed by 


INSULATION & WIRES, Inc. 


2127 Pine Street, St. Louis, Missouri 
289 Simpson Street, N. W., Atlanta, Georgia 
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“You select 


EXACTLY 


what you need— - 

















— from the COMPLETE line’’ 


Stud Connectors and Solderless 
Terminal Adapters for distribution 
and power transformers . . . for 
connecting to cable, pipe or bus 
bar . . . in line or at any angle. 
Connectors with reversible clamp- 
ing caps take two different ranges 
of cable sizes. Furnished for any 
number of conductors. A few of 
Penn-Union’s many types: 


Also . « the most complete line of 
Service Connectors, Cable Taps, Tees... 
Straight and Parallel Connectors .. . 
Bus Supports, Spacers . . . Grounding 
Clamps, Terminal Lugs, etc., etc. 
Penn-Union conductor fittings are the 
first choice of leading utilities, indus- 
trials, electrical manufacturers and con- 
tractors—because they have found that 
“Penn-Union” on a fitting is their best 
guarantee of Dependability. Write for 
Catalog. 
L. MORRIS LANDERS 
309 Walton’ Building 
ATLANTA, GA. 
WALTER J. HUEMMER 
Dallas Transfer & Terminal 


Warchouse Bidg. 
DALLAS, TEXAS 


PENN-UNION ELECTRIC CORPORATION 
ERI PA. 






Conductor Fittings 








fully automatic model can be pro- 
duced ‘by some of the large manu- 
facturers at a price which will 
lead to a large increase in domes- 
tic dehydration throughout the 
country. The process is less comp- 
licated than canning, there is less 
hazard in preserving food, and, of 
course, the time and space saving 
is a very large factor. 

It is our opinion that next sea- 
son will see a great increase in 
the use of dehydrated foods, with 
a consequent saving in time and 
cost to housewives who preserve 
considerable quantities of food 
for use throughout the year, pro- 
vided a sufficient number of units 
can ‘be made available, and pro- 
vided accurate and proper meth- 
ods are followed in preparation, 
dehydration, and cooking. Palat- 
ability can be improved materially 
in many cases by slight changes in 
cooking, .for example, sweet corn, 
if stewed, should have a small 
amount of-corn starch added for 
thickening 4s the starch originally 
in the corn milk is set during the 
blanching. Defective models of 
dehydrators and bad methods may 
discourage public acceptance and 
nullify a splendid development. 





Army Hospital Train 
First All-Fluorescent 
(Continued from page 19) 


production equipment had been 
geared up to fixtures with non- 
metal type reflectors in response 
to the War Production Board’s 
request months earlier. But for 
this Army job, the WPB gave 
permission for the use of steel. 
To guarantee against defects 
because of the shaking-up antic- 
ipated from defective roadbeds 
abroad, Sylvania engineers put 
their special-design, special-engi- 
neer, special-production fixtures 
—complete with lamp, reflector, 
starter, ballast, sockets, wiring— 
on a vibration machine that could 
rattle an item up to 1,000 vibra- 
tions per minute, with a variable 
range of shaking-up to a half- 


inch. Only after passing these 
shattering tests was approval 
given. 


Scores of Sylvania men worked 
out the headaches on the project 
which equipped the ten-car train 
with 59 forty-watt single lamp 
troughers; 12 fifteen-watt single 
lamp troughers; 18 six-watt single 
lamp wall fixtures; 10 fifteen- 
watt lamp brackets, and 8 fifteen- 
watt desk lamps. 





Lighting Designed for 
Easy Maintenance 


(Continued from page 15) 


tungsten, mercury, copper and 
brass—are wartime  scarcities. 
In most instances, individual 


lighting meant obstruction of 
working space so one overhead 
system of general lighting was de- 
cided upon with the required in- 
tensity to provide 50 footcandles 
at the working level. 

The main assembly bay, because 
of wider crane ‘beam spacing, has 
a 45 footcandle average. The re- 
ceiving bay illumination ranges 
from 20 to 25 footcandles. 

For emergency _ illumination, 
500-watt incandescent fixtures 
with prismatic glass reflectors 
provide a little over one footcan- 
dle, enough light for workers to 
move about without danger of in- 
jury. On the main floor the emer- 
gency lighting is controlled from 
an outside point so that it can be 
turned on immediately in case of 
total outage of the 110 kv sub- 
station. 

The 26,500 fixtures over the 
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tHe p2Eohe-r¢er MAKER” 


provides fully the comfort 
and ventilation so essential 
in army barracks, mess halls, 
hospitals, headquarters, 
theaters and other military 
buildings. Its fine design and 
sound construction meet the 





specifications drawn for 
army fans and it is particu- 
larly adaptable to the various types of installations 
found in army buildings. 


HY-DUTY BLOWERS 


Single Inle-—Double Inlet. 400 
CFM to 12,500 CFM. 

Single Inlet Blower illus- 
trated at left is particularly 
adapted for ventilation of 








mess halls in military estab- 
lishments. 











BLOWER DIVISION 


SCHWITZER-CUMMINS COMPANY 


i145 EAST 22ND STREET 


INDIANAPOLIS, U.S.A 
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Does Your Product Require 


MORE COMPACT RESISTORS? 


The war has proven the importance of 
compactness in radio, electronic and elec- 
trical equipment. Unquestionably the di- 
mensions of many post-war products will 
reflect the studies that have been made to 
conserve space. More compact components 
developed for the war will find great de- 
mand for peace-time users. 

The Ward Leonard Strip Type Resistor is 
a typical example. Its flat section permits 
installation in places where there is not 
room for a round 
section resistor of 
the same value. 
Other regular 
Ward Leonard Re- 
sistors are avail- 
able for special 
purposes. 


Strip Resistors may be mounted 
singly or mounted in any multiples. 





The Ward Leonard Resistor 
Catalog shows resistors of 
various types, terminals, 
mountings, enclosures, and 
resistance values. Send for it. 





RELAYS + RESISTORS » RHEOSTATS 


Electric contro! (wL) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY 
37 SOUTH STREET, MOUNT VERNON, N. Y. 














A Size for Every/ 
Wire Joint 


IDEAL 
“i} . Li of 7% 
ie UE VYuts J 


Solderiess, Tapeless Wire Connectors 


Bs 
NO RESTRICTIONS 


Government approved as alternate for solder- 
and-tape joints. Simply strip wires, screw 
on — that’s all! Fully approved. Listed by 
Underwriters’ Laboratories, Inc. 


PROMPT DELIVERY 
FREE Samples on Request 


IDEAL Sycamore 


Sycamere, IlIlineis 


1017 Park Avenue 
Sales Offices in all Principal Cities 
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Carbon Products 


Multiflex Seudhes 
Giue 


Better Commutation 

Longer Life 

Less Commutator Wear 

That Extra Demand Required 
Better All Around Performance 


a Ra NNN 
HELWIG COMPANY 


Southern Offices: 
724 North Hudson, Oklahoma City, Oklahoma 
Telephone: 3-3409 
2005 McKinney Avenue, Houston 3, Texas 
Telephone: Preston 1610 


Cte SY ESS \ Se 
70 





main ‘bay are mounted on each 
side of the crane beams running 
at right angles to the trusses, 45 
feet above the floor. A network 
of catwalks, 25 miles long, is used 
for cleaning and changing the fix- 
tures. Approximately 9,000 units 
are installed on the mezzanine 
bay. 

The care of the lighting units 
is under the direction of Electri- 
cal and Mechanical Maintenane 
Superintendent Walthour P. Shel- 
ton who has a staff of seven men 
devoting their time to servicing 
the fixtures. They service about 
160 units in an eight-hour day. 

Ordinary life of a lamp, Shel- 
ton estimates, is 3,630 hours. Each 
unit is on about 18 hours a day 
with four hours a day added to 
the consumption ‘by turning the 
fixture on and off. Thus, each 
lamp lasts about five and a third 
months. 

The maintenance program has 
been blue-printed to the last tube. 
Two men replace starters and 
tubes, two men clean fixtures, two 
men supply and remove tubes. A 
“spot” man follows the others and 
makes sure that no tube is over- 
looked. 

Shelton’s procedure is simple. 
Realizing that the entire bay could 
not be serviced at one time, he 
employes a rotating system. His 
men start at one corner and serv- 
ice three catwalks, including two 
rows of two fixtures each. Then 
they skip three catwalks and con- 
tinue until they have reached the 
other ‘bay terminus. Then they 
go back and work on the alternat- 
ing rows of three catwalks skip- 
ped. 

“Should we go down the line,” 
he explains, “tubes at one end 
would be burned out before we 
could reach them. Under our 
plan, fresh and clean tubes are 
kept in continual use.” 

The men receive their instruc- 
tion from Shelton through a sys- 
tem of telephones, eight of which 
are located on the catwalks. On 
Shelton’s desk is a complete chart 
of the lighting set-up and through 
his men’s daily reports, he knows 
to the hour where they are. 

Another interesting mainte- 
nance feature is the use of a mov- 
able elevator for lubricating and 
servicing the overhead network 
of 22 cranes and 42 bridges dis- 
tributed throughout the main 
building. 

The Revolator as this device is 
called is a unique machine—a 


portable elevator without a shaft. 
Its normal height is only about 12 
feet yet when its internal machin- 
ery is set in motion it can rise to 
the full height of the overhead 
crane network, which is many 
stories high. Attached to a small 
truck, the Revolator can be pulled 
to any part of the plant on short 
notice. 

These all-steel cranes and 
and bridges, painted a bright yel- 
low, with 22 ‘baskets suspended 
from them, require much atten- 
tion. They do most of the heavy 
work about the plant, picking up 
and carrying to various depart- 
ments any number of machines, 
wings, and heavy steel parts. Each 
has a lifting capacity of ten tons. 

In addition to the lubrication of 
the cranes and bridges forming 
this constantly moving network, 
the Revolator facilitates the oil- 
ing requirements of the big doors 
leading to the outside apron of the 
building. This in itself, is no 
small job, as these doors are 
among the largest in the world. 





RADIO 


Would like to contact 
RADIO manufacturer 
looking for represen- 
tation in greater Chi- 
cago area. Commission 
basis. Postwar sales. 
Please write. 


PIERRE L. MILES CO. 


20 No. Wacker Dr. Chicago 6, Ill. 














All Varieties of 


Chbo 
ANTI-CORROSIVE PAINTS 


ARE AVAILABLE 


For Immediate and 


SPRING 1944 
Delivery 


Cibo inc. 


NORTH ARLINGTON, W. J. 
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INSULATING VARNISHES 


To Meet All Coil Requirements 


No matter what type of coil vou manufacture, you 
will find a DOLPH Insulating Varnish to meet your 
requirements. Through our vast experience we have 
developed several hundred different varnishes and 
each grade is formulated to do a specific job. 

Perhaps you do not know just what varnish to 
specify for treatment of your new units. As we 
maintain laboratory service, we are confident that 
we can help you with your problems. There is no 
obligation, so why not let us assist you? 


JOHN C. DOLPH COMPANY 


Insulating Varnish Specialists 


166 Emmet Street, Newark, New Jersey 


No Priority Required 
FOR “LLOYD” 


Fluorescent Starters 


SHIPMENTS MADE FROM MIAMI STOCK 
SAME DAY ORDERS ARE RECEIVED. STAND- 
ARD LIST PRICES AND DISCOUNT. WIRE 
YOUR ORDERS COLLECT TO 


Jules J. Dreyfuss & Sons 


“A Live Selling Organization” 


1404 N. W. 7th Ave. Miami 36, Fla. 


C. B. ROGERS 


15 2h GP OH 


ELECTRICAL H NG ENGINEER 
CHR Ox 
ELECTRICAL ING UNITS 
and 


CHROMALOX 
EQUIPPED PRODUCTS 
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Beicart 


Electrical Specialties 
of Every Type 


Tucluding MARINE WORK 


TTI Yr 421 
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WORK 
TEST PANEL 
—built to customers’ specifications 
and Navy standards. 


ADIO 
MOTOR-GENERATOR and 
SELECTOR CONTROL PANEL 
—built to customers’ specifications 
for any number of circuits. 


LL types of electrical specialties, 
boxes, cabinets, control panels, 
duct-work, etc., manufactured by an 
organization accustomed to meeting 
exacting Army, Navy and Commercial 
specifications. Full engineering person- 
nel and equipment for manufacture of 
special electrical items to customers’ 
needs in addition to all standard arti- 
cles. Let us quote you on your require- 
ments. Write for illustrated catalog. 


JACKSONVILLE METAL 
MANUFACTURING COMPANY 


247 Riverside Avenue, Jacksonville, Florida 
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The Advertisers’ Indes ie published as « convenience, end not og 
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pawn A No allowance will made for errors z f. 1 to 


a 
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Aluminum Co. of America 
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American Steel & Wire Co.___- 
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Automatic Electric Heater Co., Inc. 
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